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LAND MAGNRTIC AND LXKCrRIC OBSERVATIONS, 1918-1926 


INTROrUICnON 

’riuR in tin* hi\(h of tho hitioh liy (ho of 'IViTCHtriul 

»tf tin* CarnoKlo Institution of WaHhinK(<tn, honrinji (ho gouoral (ith* 
"Itosoaioho}* of iho !)<>parttnont of 'roir(*ntri»l Miignotmm." 

Till* rosults of ituiKiiotio ohsorvat UttiH iiuwlo at laml atatiotiH aro givon in 
\olmia‘h I. 11, anil IV, anil aro oontinuoil in (ho prcwnt publication. i\i:tKnotic 
anil a(iuo>phorio ol«*c(rio obaiTvatioim inuilo u( N«‘a aboanl (ho (Utililtr anti, later, 
on (ho cniiM*)» of tho Cnrmyiv aro publiahoil in Voluinoa 111 and V. Ht'pojta on 
'•IM'oial ri'>oaioho« ami conhiructivo work tif (la* Dopartiuoni liorotofort* ptibliahoil 
in tho Horio.M aro indioatod in tho following brief aynojiHiHof oontenta: 

\ ulumt I ‘’I,and Magm*tio ObatTvationa, HKIo HIlO,'* oontnina (hi‘ ilata 
obtainetl at atationa from (ho bi*ginning of tho Doparfmont 'a lield work in February 
l{HI«i to tla* ontl of Docombor It) 10. 

Vtdum* 1 1 “Laml Magnetic ObaorvatiouN, 1011 lOL'l, and Heporta t»n H|h^- 
oial HoaofirchoH,’’ contniiiH (lit* roMultH of all magnetic obHorvattona made on land 
during the (hreo yoara, .fiuumry 1, lOIl, to December .'ll, 101!l. The (ithnt of the 
h(«s*ial ropoith are: Hew^arcli Huiidingh of I)f‘partment of TorroHtrial MagiKdiam, 
b.\ L. A. Hauer and .1. A. Kloniing; Magmdic ItiMiK'ctioii Trip ami ObM^rvatioim 
ihning Total Solar I'lclipM* of April 2K, 1011, at Manila, Samoa, by L. A. Hauer; 
Iti'Mdts of CompariHonH of .Magnetic Standartla, lOM, by L. A. Hauer anti 
.1. ,\. Kloining. 

Voliimt' III “Dcoan Magnetic Olwervations, ltK)r> lOltl, anti Ilo|M>rl« on 
SiM'cial HoHoarchoH,” prownta tho final tM-can magnetic ilata tibtainod aboard the 
ft'nliln in tho Pacific Oci'uii, ltK)r) lOOH, anti aboartl tin* Cnrtmjw in (lit* Atlantic, 
Indian, and Pacific OcoanH, ttKK) lOM, together with tho proUminary tlata from 
ob.sorvatioUH made during lOl.'i to lOlO on tho ('imuyirn ('miat* IV. Tin* H)a‘cial 
roport.s are: Ho.sultH of Atmoapberic-lCli'ctric t fbaorvatitinH maile abtiartl the (Itilikt' 
ilUft7 HKW>, and tho ('uraiwV ( 1000 lOltb, by L. A. Hauer ami W. F. (1. Swann; 
Smut* DiacUNhiona of tin* Ocean .Magmatic Work, by L. A. H{UM*r and W. ,1. Petera. 

IV “Land Magnetic ObatTvatioim, 1014 1020, and Siwcial Heporf«“ 
contniim (he rt‘Hult't of all magnetic obKorvationa maile tin laml during daminry I, 
ion, to December .'II, 10‘20. Tho authors anti titlea of the K|M‘cial reporta arc: 
.1, A. Fleming, tViuHtriict ion of'.Non-.Miignotic Kx|K*riment Huilding of the De|«irt- 
ment of 'rerr<*Htrial MagnetiNin, 11. VV. Fmk, Dip-Nootllt* Mrrorn Ariaitig from Minuti* 
Pivot Dt'focta; S. ,L Harmdt, A Sint‘ ( lalvanometer for Doti*rmining in Abatduto 
MofiMiri+ the llorixontal Infen.sity of tlie lOartli’a Magnetic Fielil; J. A. Flianing, 
HoMultiiof <*ompariaonHof Magnetic St antlanlM, lfH5 IU2L 

Votitm' P “Ocean Mtigntdic ami Klectric OliHi’rvntiona, lUL'i 1021,” 
proH*»itH, lawidoH thi‘ main aoction on the work of the f Virwcf/jV, ( 1 ) Magmdic Hr*aultK, 
iiy ,1. P. .Vult, 1 2) Atmtihpbcric-Flectric Heaulth, liy .1. P. Ault ami S. .1. Mauchly, 
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LAND MAGNCTIC OaSERVATIONS. 1921-1926 


SUMMARY 01- lAND WORK, 1905 1926 


Much *>f thi‘ mntiTittl ht‘r<‘ puljliulM'd itt fhml form Iui« Iwt'ii mjppliocl in niiinu- 
wript f<» (‘HtttWiwhnu'nfH c•n^<HK^‘<l in prfimnitinn of rnuKin'tio cliartH or KooKruphn* 
innijH, ihmI tt» variouH orKiinijuif ioiw infon'Htwl for induHtrinl Ponnni'nniU i>nriK>H<‘K 
in till* rmilfH t>f Hurvt‘yK <*ou(luPt<‘(l l>y thf I)oparim«‘nt. In atldition, it Inw 
lHH‘n H plMiHiirf to forward to loonl offioiulH in pliwfH wliam our ol»w‘rviTH have l«*tfn 
tin* lUMKiMdic data npplyinK to tho iinnu'diutt* IcKJidity in ndurn for the* iiHwiHtttiiw* 
which thiw |«*rHon« him* courtcouniy accorilcd (he* I)cpnrtnu*nt in ita work. In 
thcM* \\nyn tin* iinmedinti* iiccdn of tin* inihlic him*, to a conaidcrahlc doKr<*i‘, l«‘cn 
met in advance of final puhlicution. 

The KcneriU magnetic mirvey of the glolx*, to the uceompliMhmeiit of which the 
t'arnegie Inal itnt ion of Waahington, through ita Department of Terreal rial Mag- 
netiam, devoted ita energica for many yeara, haa comi)leti*d for the major 
part of the Karth. While Ihia laak liaa la'cn a<*eompliahed largely through the 
lafaira of the Department, theae were di«*cted chiefly to tfie ocean arena and to 
thoae countriea or n'giona for which magnetic data wouhl not otherwiw he ohtain«*rl 
promptly, in aome regiona, ri‘quir<*d magnetic aurveya wen* aceompliahed hy 
cooiHTation with exiating organixationa or with infereat(*d mvi'aligatora. Valunhfo 
data in jH»Iar regiona have lM*en ohtained hy aucceaaful cfM>|«*ration with the I*c*ary 
Arctic KxiH'dition, the Muwaon Antarctii* Expedition, the Amundi«*n Arctic exixaii- 
tiona, and the ItnlTm lamd and North (Jreenland exiM‘<Iitiona of Dr. Donald B 
MacMillan. 


The ohai rvera whoae rejairta ap|K‘ar in thia volume have for the moat part lM*en 
^•onrern^•♦I with aecuring aecular-variation data hy tin* reoccinwtion of magnetic 
atationa ealahliahed hy previoua oI)ai*n,o*ra. It haa been found priwtieahle alao to 
viMl a fe\s regiona not hitherto reaehetl in a coum* of earlier aurveya, for example, 
certain portiona of tin* interior of Hrnxil, thi* ialand of Mmlagaaear, thi* Bahama 
lalaiula, and regiona eovi‘red hy nredie exiM’ditiona. 'nma, at the end of 1920, 
rejM'ut atationa fairly well diatrihuted for pur{KiNi*a of af*eular-variation diacuMiion 
hail la'en m*cupH*d in the general region of the South Paeilie, in Auatridia aiwl New 
Zealand, over all of <V*nfral America and South America, throughout the Weat 
Iniliea, and in parts of Africa including Morocco, W'eat Africa from the mmith of 
the Niger to Uke Tchml, iiml portions of hJiiat Africa. 

Summaries of the numlierfi of atationa occupied in each country ami main 
geographieal division have lw*en given in preceding volumi*a, intc*ndi*d to convey a 
general idea of the extent of the o|K*rHtionH of tin* D(*partm{*nt and at the atuno 
lime to indicate approximately the denaity of distribution of the places at which 
obs»*rvtttions have Iwn iimde in tlio several regions. With tho growth of the work, 
the accumulation of ri^occupationa of varying degrees of exactnesa, and witli the 
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\'i4 fii4^}ft4ltttir 4t M ^ t » ^ >i * ^ ^ ^ t , 

Ditriii^ U^2l til Hl2ti atii hi*? t ^ 

of tirngnotU' dMrtliiition, and 11*00 I*«io d» o t,o *d.i o M. 4 .> / 
iiifortiMitton rolfitintt to flu* ionoial i'Ioiiik*' o* M * 10 44^1^ to < ?* o/ 1 i ’ . -iv, 
onutitoriilioii of Miitionn no Ioii|t«*i fnlh i*iii**<-* iit* lutt*, iW* *,ut* ' 1*5. ,^, , 

moiitV otH^rtUioiit* or thi* dooMiv of diMnlnitio}* of ti.* - mi * o . ' 4 * ,»< 

httvi* lx*<*ii iimdo in »iiy roRton, It off*‘0 diji« .dl *(,*< * 4*1,00*. ♦ w ji ** 

Ittrjifi* country or milidivifiion iitv Ktou)«d Mitliii. Olio >1 f 4*0 H>o i,4 * ?( ,* 1- 

mw Ntfttcmont of tho tiitinlM^tn of «*i4tioi*«* d***^ oof »it j*j« o ».* -;o * 4 u ** 
|K>i«tH iiHi'fiil for wrnlttr vniittUon , %i4uih*4 ih * 1 44 * - < » . *^4 4 ,., 

auxUittry »»tttlM«ttittro frriimntly i^tohMad m j lo * ,,i.i « . - , 

valuo of tilii! work ilotiOf hihI if m di'‘»oitl*k* fi* toak** m* * lono* ■» »*»»»*. >■* »****<i*i *« 

of thiH kiiMi utMif*r » w*{mr«it(* )M*;alutK. 

In order to aiitnmnriro tfa* m»ik «iu| o* foki* »o(o 4M****»»ii4 Mo * !./.•»«* d »• am 
kiont, a iminN'r of new «lew*rii*tKe i|.*i.iRMfi4rti^ httu* \m^u HiU ^^Uuni mo* 
‘loeality,’' ‘Wmijiatiott/' ' loiMtiarv -fatoa, 
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I urn, ' ’ " n *j M‘»l -Inriilit y. ” 


'riiat fho tubli* may 1 m* |>r<)i«*rly flaw* nri* 


'Hiw rffoi-n (»> any (jf an iiiHtnim<*nt uwmI in 

ultMTvufioiw and whi<*h. in n‘gi<ma nf gmU. Icwal dwturlmma*, may Im* 
with rnffri'iiiM* to anotlMT Htutioii hy hut. a whort «ii.stan<H‘, ^•itlH•r hor- 
i/oiifjilly or vortiniHy. A Ktation i« (l(‘HiKnatf‘cl "iirimnry” whon uU thna* mugnotir 
Hi jufut^ ur»* ili tcniiinial, oxcopt in fortaiii <*a«i*M ua outliiWMl hnlow. 

No fixi*d rult* can Im* Inni <lown with rt*f«‘n*nci* to tlu* dtHtania* hot wi*an 
afnfii»n» roKaniod oh hoing tn tho aariu* locality, and t-ach caw in liccidcd amtrding 
to coiidifiona. In gonoral. n locality i-s not taken mo large that the value of any 
element changing normally would have appreciably <lifTerent valucH at optMwite 
ImutH. 'I’he limitH for a "proximate” reiwcupation havi* l«‘en tnk<*n aw A kilo- 
meterc, and thUM HtatiouH iw much a« A kilometerH t.'J inilea) ar»;«rt an* regarded aw 
fieing in aeparati* lm*aIitieM. In regioiw of kmiwn lo(*al diMturhance, aw, for example, 
in Heimuda. much aarnmer limits necessarily are taken. 

Ormptttitm A visit of an ohserver to a locality for making ohs«*rvrttionH w 
considensl an wcupation, whether a complete or only a partial program of ol>H(*rva> 
tiofiM has Iw'en earrhsi out. Where imu’e than one olwM*rver conMtituti*K the party, 
only one wcupation is eniimeratejl, hut wlM*re the (tlwervera, traveling aa wparate 
partit*M, reach a htcality at or about the same time, the mimlH*r of oeciipationH ia the 
numlsT of parties tnaking the ohservatifiiiM. Kor f‘xample, when the iiarty from 
the tVirargiV and a Held ohH<Tver reach a Mtathm Mimultaneoualy, two (H'CUpationN 
are eountc>d. 

limruiMtum An occupation of a locality jirevimisly <KM*npM*d hy a I. W. 
olaaTver or party is ctuisidernl a remTUpation. It hiis not Im-cu jHisMihle to include a 
elassification for the reoccupation of stations CMtahlished hy ohw‘rvt»m of other 
organiaations, although the number of thew* constitutes a large and valuable 
source of the available seculnr»variation <lata. When an ohserver returns to a 
hwality which he has himself oceupietl, it is regardeil ns iX'occupation only in eni«* 
other distant loealit«*s have lam oecuim*<l in the interval in general md htw than 
one month. Exceptions to thw rule are maile in the cast* of hast*>'MtHtions, wiiit(‘r" 
tjuart»*rs in the jsilar regions, ohst*rvati>ry sites, and other semi|M*rmatit*nt.Ht>Htions, 
where olwtTvatitins are made intermittently tiver long perhsts. Huch stations an* 
eountetl ns rt*|M‘at stations ist*** tleliiiitioii below), but the mimI«T<if nweuptdioUH 
is hmitetl acctinling to ein-umsfances. At |iermanenl ohser vat ones, the Wnahing- 
t«ai StaiKlmtUzing Magnefie < >hsi*rviitory, and the Wathensi and llimiicayo 
magnetic ohwrvatorii'S, each year’s work is eountctl as a rctMunitmtion, a wholly 
arbitrary rule, l»ut reastmable, since sccular-change tlafa rt*Hult. Visits to the«* 
observatories by field parties for eomparison of instruments an* not regard**!! m 
rcoccupatkms. 'Hm* limitations w'ith regard to the iiumls*r of olwervers t>r parties 
are the same as for an tM*ciipati«ri. 

A uxiUnrrj nUttiun Whentivtfr an td»si*rvu*r makt*M ohH<*rvat ions at more t hun one 
station in a hwality at the same visit, an extra station is countetl, and these are 
classifirHi as auxiliary and stHMindary, An auxiliary station is an extra station at 
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SIX UIAR. VARIATION STATIONS 

Th«‘ iliHfnItutiutj of the .virnlai-vnrialioii (lain now availahh* from lh<‘ ohwrva- 
..f tlir I)«‘}Mufiiu‘nt ODly ia ahovui in «lftail in Tahl(‘ H, in whicli ihv name of 
•wh li«*alit.v and (ho iiumhor of (inu*a i( Ima liooa occupiod art' glvotK TiahT tho 
Jtoadin« '’(’oidinoat” in (ho (irat oolurnn aro nivcn (la* narnoa of (ho inairj roo- 
wapInoal divwitmM, wha*h inohido iahintl gnaipa aa wall aa oon(inon(a m-<'<*rdinK to 
Iho olaaaifioatum iiml (hrouKhouf (ho vtdnnu-. In (ho ao<-ojMl ooluinn, hoadocl 
“t ‘onnfry/' (In» namoof (la‘aul»diviaioii apia^ara undor whioh, in aomo inalanooa, aa, 
for o\ain|(lo, in (ho Woat ladioa and (Vntral Ainorioa, a nnnthor of <*otiit(ri(‘a aro 
){ion|H*d ns n inaKor »»f oonvonionoo. thalor (ho hoadinn "ItoRoaf-looalifioa and 
»«ru|ia(ionh‘’ (ho namo of onoli locality apiH'ara in (ho form aduptod in (ho 'Pahlo 
of Rosnlta and olaowhoro In (Ida and proooding volmnoa KoIIowIiik (ho namo of 
(ho a nnmlMT ia givon whioh ahowa (ho oocnpafiona accordiriK (o (1»‘ 

dofiniliona adop(o«I in (ho procoding aoclion, Tho totala for ouch oouidry apiaair 
in (ho tinal colnmna, whilo a grand (o(al ia giv'on at tho i*n<l of each main geographic 
diMaion or oonlinont. 
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14 Land Magnetic Obsekvations, 1921-1926 

T™ ol Se«l^rona«^ 


Continent 


Country 


Repeat-localities and occupations 


Locali- Oocupa- 
ties tions 


Arabia 

Asiatic Russia 


India 

Indo-China 

Japan 

Siberia (see Asiatic Russia) 
Straits Settlements 
Turkish Empirei molud- 
mg Syria and Palestine 


Aden, 6, Jidda, 3 v ^ « -r i j 

Ayon Island (Wmter-Quarters 1919-20), 2, Bear Island 
(Wmter-Quarters 1924-25), 2, Cape Serdze 
(Wmter-Quarters 1920-21), 2, Kain-ge-skon, 3. No 
36 (68 N and 166 E),2, Winter-Quarters 1918-19, 2 
Amoy, 2, Canton, 14, Chengchang, 2, Chengchow, 4, 
Chinchowfu, 2, Chinkiang, 2, Chuanchow, 2, Foo- 
chow, 2, Hangchow, 2, Hankow, 3, Hengohow, 2, 
Hongkong, 8, Ichang, 2, Kalgan, 2, Kiukiang, 2, 
Lanchowfu, 2, Liangchowfu, 2, Lukiapang, 2, 
Mengtsz, 2, Nanchang, 3, Nanking, 2, Newchwang, 
2, Ningpo, 2, Peking 1907, 4, Peking 
fan, 2, Shanhaikwan, 2, Shiuohow, 2, Sianfu, 2, 
Soochow, 2, Swatow, 2, Tientsin, 2, Tsinan, 2, 
Wuchow, 3, Wuhu, 2, Yoohow, 2, Yunnanfu, 2, 
Zikawei, 2 

Ahbag, 2 , Dehra Dun , 2 
Phantiet, 3, Phu Lien, 2, Saigon, 3 
Sugita, 2 

Singapore, 3 , ^ a i j 

Afiumkarahissar, 2, Aidin, 2, Aleppo, 2, Alexantotta, 
2, Basra, 2, Beirut, 2, Damascus, 3, Dardanelles, 2, 
Homs, 2, Jerusalem, 2, Smyrna, 2 


Australasia 


Australia 


JEurope 


New Zealand 


Germany 
Great Britam 

Greece 

Italy 

Russia (USSR) 
Spam 
Turkey , 


Totals for Asia ^ 

Adelaide, 3, Albany, 3, Albury, 2. Ararat, 2, Batchelor, 

3, Border Town, 4, Bourko, 2, Brisbane, 3, Broken 
HiU, 2, Broome, 2, Bunbury, 3, Burra, 2, Cairns, 2, 
Carnarvon, 2, Ceduna, 2, CharlovxUe, 2, Clonourry, 

2, Conners Creek, 3, Cooktown, 3, Coolgardie, 3, 

1 CordiUo Downs, 2, Cottesloo, 10, Croydon, 2, 

namulla, 2, Darwin, 3, Derby, 2, Dubbo, 2, East 
Maitland, 2, Edithburg, 2, Emerald, 2, Euola, 3, 
Farina, 3, Forsayth, 2, Geraldton, 2, Goondiwmdi, 

2, Goulburn, 2, Harden, 2, Hobart, 3, Hughondon, 

2, Jericho, 2, Katanning, 2, Katherine River, 3, 
Latrobe, 2, Lawlers, 2, Leonora, 2, Longford, 2, 
Mackay, 2, Maree (Horgott Springs), 3, Mookathar- 
ra, 2, Melbourne, 7, Memndio, 2, Moriodm, 2, 
Moora, 2, Murray Bridge, 2, Nairogm, 2, Norman- 
town, 2, Norseman, 2, Northam, 2, Oodnndatta, 3, 
Ooldea, 2, Perth, 4, Peterborough, 2, Pine Creek, 3, 
Pomt Charles Lighthouse, 2, Port Augusta, 2, Port 
Hedland, 2, Port Lincoln, 2, Port Victoi, 3, Rod 
Hill, 7, Richmond, 2, Rockhampton, 3, Roma, 2, 
Rottnest Island, 2, Sorell, 2, Southern Cross, 2, 
Southport, 2, Tambo, 2, Tarooola, 2, Tentorfiold, 2, 
Thursday Island, 4, Townsvillo, 3, Wagga Wagga, 
2, Watheroo Observatory, 11, Worris Cioek, 2, Wil- 
cannia, 2, Wongan Hills, 2, Yalala Head, 2 
Auckland, 3 , Christchurch, 7 , Clinton, 2 , Bketahuna, 
2, Kmgston, 2, Mount Victoria, 2, New Brighton, 2, 
Queenstown, 2, Rotorua, 2 

Totals for Australasia 
Postdam, 2 

Eskdalemuir, 2, Falmouth, 2, Greenwich, 3, Kew, 7, 
St Anthony, 2 
Eephisia, 2 

Palermo, 2, Rome, 2, Terracina, 3 
Batum, 2, Tiflis, 2 
San Roque, 2 
Rumeli Hissar, 6 

Totals for Europe 
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DivSCKirnoKs oi- irstrumi-:nts 

MA(;NrT()Mi;rKR.s 


SitH-r thi* i»uhlu*at!oii of V'oluinoM I f<» V, tfio Dfimrttnont of Tom'sfml Mu«- 
ooti'.m h;.;. not mmlo any furtli»‘r matmal chnuKOH in fin* (Ii'HiKtw of magnHoiiu‘tf‘w 
hoiMofon* twfd. 'I’lic lii'KignutioitH of tin* tyjM'H »»f nuiKiu'fomatprK for tho 
work «n» «H f<»llowj4: 


t Ihf* -tw'nlk'il fyji,. it) fhni. iNj^rw, vi», («) iwul (h) of thi* 

hn-itoiwnf tit M»gnfO-w»i rf>.|>»*c>fivfly, to inAgitHoinpn*n» Njw. » itiid 13 , iind 

* ‘.*.’.1 "V” ^ If Hiirvi'y, fiiiiilttr to ( ' niul t ! K. No. 'M 

Iiir hf^w tv|K» i»r r tit ^wo niih auxiliary for nutrottoiniml 

«m»K. mo ilif rmilwr d.'».inii n-, foiHfrurifil hv Klliott HrofhiT^ winilRr t«* No. 73, mui (hi tlw 
Ilf MH-VKv of liidiR il.v4gn. wuiilftr to N»o ,'m. *"•»'/ 

'f *>{*♦' io thi* MuKot^tir of {•Viuhhs® Mimlnr No. II. 

J Iff miivt*rw»).itiHKiiffo«ii-i.r t.v|«* in itm.. ,1 i«(ik«*', vi«, («» ihi- doi-jgii t*f IWhonhnBon 
10*1 <‘oit«toii ft d with iiiodiitfiifiotts l»y rfwioi{it,^ t<ititititr to No, 2(12/*; (i») tin* nintfiiHonii^ti’r'din’ 
no If d»M«ii of thf I )f Hurt infill of ’IViifitrnd M«giM'fi<.iii, wmilnt to 11, HI, 2t), 21, ttnd2S4; te) 
111*' iniiKOt'ioioftfr luiiiiftoi il«'i»igo of tin* muoi* t>*<jifirtinfiit,>*iiriilAr to New. 2tt, 2'1, 25, 211, 27. nitdlM. 


I hi* hr«f (liroi* tyjioH niid lioHiKtt (oi of tyjio 4 hiivo h<‘i‘n tiiwnhi’il and illuH* 
fratiul ill (hdail on {lajsi*^ 2 to 7 of Voliinii' I, wliili* (lr,wintiK ih) anil (r) of tyia* i havo 
laaai iliwrihoil and illiiatratod in didail on iiancM .*) to 12 of Voluini* I'l. Iiwtm- 
iniaiN Api-oially adafifi-il for iimo liy tla* Arrtif Kxjifdition an* dtw«rilH‘d and 
ilhif'itrHti'd in Voluim* IV Ip. 8), 


1)11* cmt l.F.H AND lNlHI('fDR.S 

lla* diji t’irrloji ti«i*d in ohtaininii; tin* data nivon in fhi* promaif volmin*' wan* of 
fill* follow iiiK iiafforiiM, of wliioli flu* firhl two an* fully da>M*rilw*d and illuatratwl in 
V'olmni* I, pHKi's 7 to 111, and flu* laal in Volunn* 11. panaa 7 to 12; la) tin* regular 
Kow land paltarn m madi* with .Mlight variation'! hy Dovar and hy (WIIh; (h) 
tha I.!o>d I'raak nhip pat tarn Dis oriKinally da.'iignad by < 'aptain Mtfriak W. (’r<*nk 
and nmda by 1 lovar with .Monia inodiliaafioiiH intriHluaad by tba riiitad Stiitaa (•oiwt 
and f iaiHlatia Nurvay and by tlia llapartinant of IVrraHtria! Magnatiam, na«*ording 
to I*. A. Hauar ^ 8iH*aifiantioiiM; ilip-airaia attaabinant of uiiiv(‘rHid inagnatomatar of 
tyi»* 4 d*). 


I’ha types of aarth induator tiaad an* fully dawrilM‘d and illuHtrat<*d in Voluma 
I, pagas 10 to I I, and in \oIunu* 11, pagaa III to l.*i, and inaluda: (ol tba daaign 
tatginataci b,v Wihl'and a.*' niodifU*<l l»y Kaahanhagan rapram'iifad in tha iVpart" 
mailt V aquipmaut b.v No. 48 aoiihtruatad by SaliulsM* and No. 2 aouHtmataci by 
loapfar and Hon; f/») aarth induator of tin* ty|M* iiiatla by tlia Dapartmant of T(*r- 
rantrial Xlagiiatiaiu for tha datarntinntiou of iiialiiintion at- Ht‘ft and iih n'pnwntf*!! 
b> aarth induatorM Noa. .‘I, 4, niul 7; aarthdnduator attuahmani of univaratd mag- 
iiatoiaalf*r of ty|H‘ 4 U*), 


A lint of tha vhHouk tlip airalaa ami aarth induatora whiah wan* uaad, togathar 
with tha nmllaa ami tlw*lr daaigiiutioriH, will la* found in Table 6. 

* N'm! it) n¥i IntMig ip4 Hl/tK 

174 «f IVtfitffMiri, Mrm 8»*r. /, %ni, ;i«, d* IH0L 
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Rl JH t MOSS WIURH |V IR» Ml 

\i V/*! ih 1 vj ♦ I ^ 

Ilf ^ ?i* .V ^ 

Vk 4 }u^i|(^^MJ^ 111 !}<• l^t'i^J *ir^! .t*' iu u i ^ \ f ' *0 ^ ^ I ’ ^ . 

}i‘*\ I lirfc«j*’ 1^ \\^h fM H rf > fM J 4^ ^ J ^ ^ ^ ' 

4tl»l |t<l * il *h 4 ^ *1 ^ ' 5^^} i % t * *h, i t ^ i 

\.'*)lUUt*-ll J^P !r}l I l«* i^i<i 1\ pp 5* P-'M# Pi ij * 

M;4Mln»<i!^ P|' iti i Ufi) i] ,tf 4 n * ^ 4Mfp^i45 * ' / M . ; 

} hr irpiM < MlMjMn 0*1 4^*M4 iii ^ ^ , i P ^ ^ 4 * 4 i ^ 

rUrll f !•* !<)i"4|^^PoUiMr 4 * *P Pf4*^ ,pj * n i ^ 4 ^ P* , » 

t4 1 ^ fir p{y4 1 ,«,»} * - Vi P -• i 

fnl)iiUini{ ill prM <P*ril tMpati* ssM»* 4 . *11 » p ^ ^ ^ t m 

4 Im* ih 4 imp4i tP^ 4 k **p.4t,4 J I *>Kn p i 1 J ^* ‘ ^ r ' 

Ui ^ 4JU* 4r *4 '* 4 l’'Pl hwj I# ^ >4h/ ^*1 , # ^ t"„ \ ' 4^ f f 5 H , .i\ 

M4, 111 fiM'hu Pi-4f^ P I \S in iv^' I Nr 4 nph, 4 ^ ff * . , ^ 4 ' 

tv I liMihr*^ lirtf \ ill'll* ^ Mi },r, ^;44f 4 5 h 1 H^i p *r I I U *^M * • 1 ‘P' ' . ^ 

/I 144 I'MIM rflllp oil ) \I t4» 4 t ^#4 i4l|t ^ III 4!r4 hi f? * Ml ^ 

lltiMh* hi Sr}ft4r4^ iiith /* r< M ltiplrp rlf f \i - »i 

MA<AJ< l**Mi iHt «,.|<|<H l!'^^' 

I lt«* f*ti«*ik >•{ « 'M l> m <f *})ii' .H'j'tj^i'l ^ 1 ) >( , ' 

tliltii'il »l n'hiMfti't }m fwM »4tj»| <ift< I It . *-■4 1J,« *j'i*» ' '}i ' . j , 1 , ' 

ulM'tMVii j»ii-'»lil» , th !j« i*l lit III* i»( *4 vsU )* 'in,\, t' > ,* * ff 1 '! , 

I W M'l »|i;« t tij * 1,1 In* , ill <i«Mi*t>i<li I’ll <4i,i',ll* ».J < ,/ ii , > ,' , 

illiit -tl«»uf fMWdil// til li»iri/«'iit il i»si»it/ti'i p.i »' i*' > -i > 

M|t|«llt*i itlK('l«l,l|<'j«iU r,**‘l t|i « )l|<ut|i>|i lnnlill If 4 5 « rtj J H p ^ I 4 ^ j ' » M , 

fltili ,n iir|;t'iH\«‘, hMtt/Mitf .tl ilifi iMiH v * ti.Mi < j-v i,. 

If Mill )h‘ III tf( <! ffitllf f>*l Itllll' Ilf t) • |1 f |:/f 1/ » - ( * ,' I 1 I ("' 

f HIM . f In'* <*< IrtTftH^' nj ti'l'MliMi I ||«»|i*;i >«. :!l(i f lltii 4 n*|(l y f » M 1 .' • i,.. , 

iiH'riiH. A, >if i}i«Mii|iK mufiMf i(«tt> ‘H».»i »»i'}t - f, it4,^» 0,1 ; * 

til fill* tfftjwfi rttifl f*n miiii(it« ti> wi»l| !,»,» <, ,m} I'ni ^ ^u>., n , i, , 

ritm'lv luii'iM ttitli liiiM', i^tli'Hilt, Klttmiiii'. ,l9»< ». , 11 ,^ u- , 

iiit**m>iti|»Hrt«)ii^ '»f \\ 3i««}iiitKii>ii lit <iifn». 1 4»-4 V. »)-i }<#, 4 iUtf - - 1 » , it - ' i» r 

firllUM*fit» /' luiil III f*'. ^ll|^4, II ,tfli fjiifiM4-iii| »; tit* in / .. - 45 / u . .. < 

Itt 2 t)» «liff‘'t ffollt t)ir ^tih}i'i tlmul t«ii firt' «r|||li|iii •< !»»• *ri» ) '<ij<>I , ,{, )< t , 
ii<<v«*rfil *>f tb«* Hiwtiniiii'tit.. fbt niiiiti* M'lttiti K Aifj'Jw.*- i‘<t »}.i i‘> ti «? , n 

»*A‘ 'Hu* iftliuIttftHi fl I'ltfU'i finn.i u« ulii.ttii l*v 1 .iM* ;. 

INflJNoMI MH <«44HM 

An in llw* fill rlHi'’titiitmi}««iti 4 vt tfti'liiiitftMii wi'l, »Ih. » J;- fi *'uf \*<-'‘,*ui . 
»»f Uw* ifmIbMw tti%nriitb)> i'I’wt*‘*- 4, f»i»*, -•Miiiinl f*- 3 rt*v« 4 

mviilru* iMwitioti f»f iIh- iiuhr ii( %Ui\it\ nf tfi* uMU> 1 l,i o n n, 41 , 1 . ^ .^1 

tlip iwir 4m- til irnmiliinly i4 t^mi ,4 im^hI , -m.t »|,i^ i. ^, j,, ,,, , 
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till* aimli* of UH’lination. IffiM**' flu* (h*h‘riiunation« of noi*dl('-(*orm‘tionH at a 
haM* Htafu.ii, lio\\<‘v»T o\i‘cut«'il, may not nocoasarily apply to a of 

dilToifiit inclnt.uion, I ttfortunatt'iy, ovon v\}«*n {'onipnnMoiwlufa wiw 

avajlalilo, tia* *loyolo|trnonf of tiny ruf<t-h|Hit« cut tho pivota in flu* courw* of fiolcl 
woiK, *«>pi<(‘ialiv in tropical rcniona. haa mn<lc it ncccHMury in aimoat cvitv caw* to 
•lc|H'n.| for flic coiTcctiona ii|>on a critical atudy of (ihacrvial nc(*(Uc-diifcr<‘nccH. 
riio prime puriM»w* of anch a diacuHaion has Jjccn to adjust the values obtained from 
each of tla* needles to the mean of all. and to determine uiam the allowable riuig<‘S 
in the inclination reKnlt.s for guidance in rejection of any V'alues, ^I’hc largi* accunni" 
lation by thi* Department of aell-distribiiteil inclination data during H)14 to HKJO 
furnbhed material for wtme interesting dlHCUsstons of the cfTccts of minute pivot- 
defects (Hce pp. .'C»« to .'{71 of IV). 
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1 . •oh ( I W t I ..I tilt OWrvNl«W,V '«»> fir* />«0- rrrr. IfiiD , v , I, OC ^ 

( tn the <»ther hand, the successful and extended uw* of the Depurtmenf's design 
of field earth- imiuct or in diflicult exis'ditions lias shown it to Is* an instrument of 
relatively high prei‘won in absoluti* detenninations. It is noteworthy that the 
nutmrouh intereomparisons, e*m*rlng extr«*me ranges in inclination and involving 
\;irious lyiM*s of inductor, sliow tla* corrections on standard f<ir indiictoia to Is* 
practically constant for i very value of ineliimtion, and certainly well within the 
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limit of accuracy of observation possible with vertical circles of the sizes used 
Accordingly, the practice of the Department is now to abandon the use of the dip 
circle iu favor of the earth inductor, except in regions of very high inclination for 
which the earth inductor is not so well suited primarily because of mechanical 
troubles caused by the mtense cold. An inspection of the corrections on standard 
for various earth mductors and comparison with those for various dip circles, as 
given m Table 6, again pomt forcibly to the desirability of replacing the dip circle 
by the mductor wherever possible, both in the field and at observatories 

The inchnation corrections adopted for the various instruments, used in the 
observations contained m this volume, are given in Table 6; these corrections are to 
be apphed algebraically, regardmg inclmation, north end of needle down as positive, 
and south end of needle down as negative. 

Table 6 also gives the corrections for the compass-attachments of the dip 
circles, these corrections are to be applied algebraically to observed results, regard- 
ing east declination as positive and west declination as negative. 
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-IncliTiation Coneetions on Adopted Intemaitonal Magneho tilnntUvrd fof thtf Ponwl tttii to lU < >nit,iuii' <1 


Typo** 

Inclumtiou 

Corrections for noodl 



No IX 

No 2X 

No 4X 

(a) 

-62'=' to -67® 

+1'0 

-0'4 

O'O 



f No 1 

No 2 

No 6 



-0'3 

-0'2 

- O'l 

(a) 

+71® to +80* 

■ 


No 7 



No 3 

No 7 

of 17K 



1 +1'2 

-0'8 

- 0'7 





No 3 



No 1 

No 2 

of aa.'! 

(a) 

4 71 “to +80“ 

O'O 

O'O 

O'O 



No 3 

No 7 




O'O 

-I'6 

• 



-1 0 

-ir. 




«2 0 

-1 6 




No 1 

N<» 2 

No 7) 

(o) 

+ 4“ to - 3“ 

M(*n 

a for four 
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Table 6 — Indmation Corrections on Adopted International Magnetic Standard for the Period 1921 to 1926 — Concluded 


Instrument 

Type" 

Inclination 

Corrections for needle 

Tabular 

designation 

Correc- 
tion for 

Remarks 





compass 


Magnetometer-m- 










ductor 25 

4Cc) 

All values 

0 0 




El 25 


For period April 1922 to October 

Magnetometer-m- 
ductor 26 
Magnetometer-m- 

4(c) 

All values 

-0 2 




El 26 


1923 and for 1925 

For period 1925 and 1926 

ductor 27 

4(c) 

All values 

0 0 




El 27 


For period July 1921 to accident 

Magnetometer- in- 









at San Jos6, November 1923 

ductor 27 
Magnetometer-in- 

4(c) 

All values 

-0 3 




; El 27 


From May 1924 to August 1926 

ductor 28 

4(c) 

All values 

0 0 




El 28 




“For explanation of types see p 19 

METHODS OF OBSERVATION 


The general methods followed, both for the observational and computational 
work, as well as the mstrumental eqmpments, have contmued the same as described 
m Volumes I, II, and IV The results have been tabulated m accordance with the 
conventions already adopted. The mterested reader may be referred to Volumes 
I, II, and IV, for any desired additional information, also for specimens of observa- 
tions and of computations and descriptions of mstruments 

With the change of emphasis from securmg distribution data for use m con- 
structmg charts and m theoretical discussions, which called for rapid movement of 
the observer in order that the field might be quickly covered, to that of securmg 
data for secular-variation studies, which permits a wider separation of stations, it 
has been possible to expand somewhat the program of observations In arrangmg 
schedules of stations to be reoccupied, they are placed in three classes according to 
the extent of the program desired at each A series of stations called "class I" 
stations IS first chosen, consisting of locahties easily reached, and spaced at intervals 
of 500 to 800 miles, according to circumstances At these stations, besides the 
usual program of observations, the observer spends one day making observations 
for diurnal variation in dechnation and horizontal mtensity and one day in inclina- 
tion The observations extend from the early mormng to late evening without 
mterruption, covermg the dayhght period of the day, usually from 10 to 13 hours 
At a second group of stations designated “class II" stations at pomts mter- 
mediate between the class I stations and usually about 200 miles apart, the observer 
repeats the program of observations on a second day, trymg as far as practicable to 
make the observations for each element faU near the time of its Tr>fl-yiTmTm value on 
one day and near its m inimuTn on the other Besides givmg some notion of the 
possible range of the diurnal change, this method diminishes the chance that the 
values of any element may be found at a time of disturbance At both fi1a.p p I and 
class II localities the observer selects a second station, m order to test for possible 
existence of local disturbance, and at the same tune to protect the secular-variation 
series from bemg broken by buildmg or other disturbmg operations m the vicmity 
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Only the usual program of observations is carried out at class III stations, which are 

usually repeat stations easily visited by travel mcidental to reaching class I and 
class II stations 


variation of decimation and horizontal mtensity 
with the field magnetometer consist of deflection observations at one distance only 
repeated at mtervals of 20 mmutes Prom such observations with instruments of 
e type designed and used by the Department, when properly controlled for 
temperature, and with care to protect agamst movement of the mstrument during 
^e progress of the work, both decimation and horizontal mtensity can be computed. 
Ihe obse^ations for diurnal variation of mchnation consist simply m TY>flTnT>g 
repeated detennmations with the earth mductor at mtervals of 20 mmutes. Smce 

^ upon to give values 

tnin U 2 to 0 5, a suflficiently accurate curve can be derived from those observa- 
lons to serve the desued purpose of correcting field observations to the mean of 
aay wnen made at long distances from magnetic observatories 


LAND MAGNETIC OBSERVATIONS. 1921-1926 
EXPLANATORY REMARKS 

Precisely the same conventions have been followed in the presentation of the 
field results obtained during the six years 1921 to 1926 as adopted m Volumes I, 
II, and IV. These conventions, briefly recapitulated, are as given in the following 
paragraphs 

It has not been deemed advisable to attempt at present to apply corrections to 
the observed results on account of the numerous variations of the Earth’s mag- 
netism, eg., diumal variation, secular variation, magnetic perturbations, etc 
Instead, it is beheved to be better to publish the observed results as obtamed, with 
no corrections apphed except the reductions to the magnetic standards of the 
Department, as fuUy explamed m the section on this subject It wiU be noticed, 
however, that opposite the magnetic elements appearing in the Table of Results, 
the precise date and local mean time of each observation are given The reader is 
thus supphed with the required information m case he may find it necessary to 
reduce the observed values to some mean time. 

The arrangement of stations is accordmg to the same mam geographic divisions 
adopted for the previous volumes, with the addition of a group of stations in the 
Mediterranean Sea which it seemed expedient to place together, and a division called 
Arctic Sea, which was necessary to provide a place for stations of the Mavd Expedi- 
tion These are properly classed with land results, although made over the Arctic 
basm. The instruments used and the methods of observation were the same as 
those at land stations m the Arctic, a condition made possible by the relatively 
slow movement of the drift-ice upon which the work was done. These mam divi- 
sions then are Africa, Asia, Australasia, Europe, North America, South America, 
Islands, Atlantic Ocean, Islands, Indian Ocean; Islands, Mediterranean, Islands, 
Pacific Ocean, and Arctic Sea. 

These mam divisions have not been rigidly followed, and many exceptions will 
be noted The purpose has been to place each station where it would be most 
readily found or with stations to which it bears a natural relation Thus Great 
Bntam is classed with Europe, Japan with Asia, Greenland and adjacent islands 
with North America, mstead of bemg placed m the classification of islands of Atlan- 
tic or Pacific. Under each mam division there are broad subdivisions, sometimes 
comprising a sm^e country, but sometimes groupmg several pohtical or physical 
divisions for the sake of convemence. In general these subdivisions remam the 
same m this volume as m those preceding, but changes which have taken place 
make necessary some readjustments This is particularly true m Asia Min or and 
m Africa. It is beheved that where such changes have been made the reasons are 
self-explanatory and will not mterfere with the use of these tables m connection 
with the earher ones. 

The tabular entries under these subdivisions are m the order of decreasing 
north or mcreasmg south latitude; that is to say, in the order of mcreasmg colatitude 

28 



29 


Explanatoby Remarks 

countmg from the North Pole to the South When there are stations of the same 
latitude, their order is according to mcreasmg east longitude, countmg continuously 
from the standard meridian of Greenwich, or from zero to 360 degrees ^ 

The question whether to give values of the homontal mtensitv exclusivelv nr 

vdura of toW mtensity, was decided, for practical reasons, in favor of the former 
Usi^y the hormontal mtensity rather than the total is observed, and most likely 

«r» ^ mtensity is small and hence its observation more or less difficult 

me total mtensities generally obtamed Rather than give total mtenmties ai 
denved by computation with the aid of the observed honsontal mSt^ and 
elation, it IS thought a better procedure to compute, in the considerablv 

mtensity from the observed totel-mten^ 

It was also decided to publish the mtensities m C G S units ■ In maenetic 
survey work on land the fourth decunal is often uncertam by one or mo^^tfd 
m ocean work the error may be five or more umts m this d Jmid Se Z th^e 

*" so small a unit as a smaU 
mif i-hJnho ^ 1 ^ would be necessary otherwise at tunes to round 

out the observed value by one or more zeros If the conditions und« XdiT 

^enaty re^t was obtamed were such as not to warrant publishing the fourth or 

B but It bo ofou, the value to the fifth decimal 

the last figure, it has belTeCrh^ pr^^Z^^'t^t wton XTT 

fi r ^ due purely to computation, will not enter 

locall^Zd” br“whTf 'P*' 0 oystem of phonetics other than English is 
locauy used but which have become weU known m their fo * t„ 

Jh^ocT® u * 7 Amonoaa or English authorities has ptrfeZce te 

the local spellny, for example, limbukte mstead of Tombouctou aZffibu^e^ 
of Djibouti Accents and diacriticat marks in general are omiXd “ 
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several reoccupations of the same station, or are derived from reliable large-scale 
maps, then they are given to the nearest 0' 1, though it should be distmctly under- 
stood that this accuracy is not guaranteed, as even for these cases the error may be 
as much as 0'5, and even m some mstances a whole minute of arc. When the 
latitudes are given only to the nearest minute, there were either no astronomical 
determmations, or they may have been mcomplete or defective, these values are 
usually taken from standard atlases and for some regions may be m error by several 
mmutes Owing to the numerous sources of error of a longitude detenmnation, 
and especially because of the uncertamty in more or less unexplored countries of 
the adopted chronometer-correction on standard tune, the longitude in no instance 
IS tabulated closer than to the nearest mmute of arc Usually it is derived from 
the observers’ astronozmcal observations Considerable use was also made of 
rehable laige-scale maps, whenever available, and of standard atlases, the values 
in regions but shghtly surveyed may be out sometimes by several mmutes. By 
fai the larger part of the stations which appear m this volume consists of reoccupa- 
tions of stations whose positions have already been published The value previ- 
ously adopted is usually retained, except when there is good evidence that a revised 
value IS more accurate 

The date on which the magnetic observations were made will be found m the 
fourth column The foUowmg abbreviations have been adopted for the months of 
the year- Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec The 
values of the magnetic elements will be found in the next columns as observed at the 
local mean time, expressed to nearest 0 1 hour, opposite each value Occasionally 
it has appeared desirable, where diurnal variation m any element was observed or 
where numerous observations were made durmg a limited mterval, to giv? the local 
mean times of the beginnmg and of the end of the senes and to mdicate the number 
of determmations from which the mean value is denved by a number mclosed m 
parentheses, thus, 9'* 1 to 11“ 3 (7) is to be read “the mean is the result of seven 
determinations made durmg the mterval 9“ 1 to 11“ 3, local mean time, mclusive”, 
6“ 1 to 20“ 3 (dv) IS to be read “repeated observations wele made regularly at short 
mtervals from 6“ 1 to 20“ 3, local mean time ” For observatories and other fixed 
stations, where observations were made frequently, it has appeared desirable to 
give only the mean values of the magnetic elements as determined at approximately 
the same local mean tunes on each of the days grouped in the date column (see 
entries for Watheroo Observatory, Huancayo Observatory, and Washmgton 
Standardizmg Magnetic Observatory). 

The local mean tunes are given accordmg to civil recko ning and are counted 
from midnight as zero hour contmuously through 24 hours; 16“ for example, 
means 4 o’clock p. m 

The declination and mchnation values are in general given m degrees, mmutes, 
and tenths of mmute of arc For mstruments which are not regarded as capable 
of yieldmg great accuracy only the nearest mmute is given The tabulation of 
values of the horizontal mtensity has previously been explamed. 
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The mstruinents used are shown in the columns “Mag'r'' (magnetometer) and 
Dip Circle.” When the number of an instrument in magnetometer column in 
itahcized, it means that a dip circle has been used in getting the declination by 
means of the compass attachment, and that total mstead of horizontal intensity was 
observed The instrument used for determmation of inclination is indicated in the 
CO umn headed ‘Dip Circle ” With the exception of work done in cooperation 
with other organizations which have provided theu own instruments, and of the 
work m the Arctic for which the electric method has not as yet been fully adapted, 
the dip ^cle has been superseded by the earth inductor as the inclination instru- 
ment. ms m mdicated by the letters El foUowed by the number of the instru- 
ment used Where no letters are prefixed it is understood that the instrument was 
e p circle inthcated by the first group of figures, the following group representing 
the needl^ used for the particular observations standing in the same line, for 

“e«dles No 1, No 2, and No. 3 wore iwod in dip 
^le No 20S, the mem v^ue only being given, 226 12 (12) showe that nwlIoK 
Nos 1 and 2 were used m dip circle No 226, together with neodlos Nos. 1 and 2 

^ by the parenthesis Each designation in tlic 

“Sim Co^eZl™*’' intorprotatioii in Table 6 

CONCERNING GEOGRAPHIC POSITIONS 

+ii , theoretical discussions of accurate magnetic observations rtKiuiri^s 

that the geographic coordinates of stations be known with a fair 

PP 22 et seq ) The detemunation of latitude is comparativ(*lv 
simple, and m general, as already stated for the methods followed (hw> p 30) the 
erroT m this coordinate is usually less than O'S, and usually within about (T2 Tho 
detemmation of longitude, on the other hand is subject 

Unhke the work of the earher years of the magnetic surve^ o? thTi Wh ' 
Zh ^ this 

by radio, tde^aph T caS Ttv 

poaitiona have bin prevroucly L^r •“ "““bma whoHO 

tropical regions, where much of the Department 'a ^ l®®J^onable, especially in the 
otnak to the obaerver'a heaith and to the eucceee ofX eJ^'Sin. “S;" ^ 
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more, such observations are long and troublesome to reduce, and can only be made 
at predicted tunes, without opportumty for desued repetitions and checks, no very 
serious attempts have been made to use occultations, or similar astronomical 
methods, for the determmation of longitude Some regions are so well mapped 
that the required longitudes may be scaled from the maps with sufficient accuracy, 
thus, for the extensive work m Austraha, satisfactory geographic positions could be 

obtamed with the aid of the excellent system of surveys covermg most of that 
country. 

As the result of the experiences gamed on numerous expeditions, it is found 
that the best of watches often become unreliable when subjected to the trying con- 
ditions of a field expedition extendmg over several months In such cases, the 
ongitudes of the most important pomts as obtamed from the best available sources 
are accepted, and the intermediate positions are derived, with the aid of the deter- 
mmed watch-rates, by mterpolation 


Observer 


B Amundsen** 

J P Ault 
R T Booth 
F Brown 
J Cairns 
D G Coleman 
E Colm*’ 

J Courts* 

L C Daves'* 

P H Dike 
G F Dodwell* 

H W Fisk 
R H Goddard 
J W Green 
H R Grummann 
H Hanssen" 

J T Howard 
G D Howell-^ 

H F Johnston 
A H Eampe 
A L Kennedy^ 

E Eidson^ 

P Knudsen® 

S E Latimer^ 

J Lindsay 
C M Little 
W A Love 
F Malmgren® 

W C Parkinson 


Table 7 — Land Magnetic ObservirSj 1921—19^6 


Designa- 

tion 


RA 

JPA 

RTB 

FB 

JC 

DGC 

EC 

JCo 

LCD 

PHD 

GFD 

HWF 

RHG 

JWG 

HRG 

HH 

JTH 

GDH 

HFJ 

AHK 

ALK 

EK 

PK 

SEL 

JL 

CML 

WAL 

FM 

WCP 


Observer 


J E Sanders, Jr 
J Shearer 
H U Sverdrup® 

O W Torreson 
G R Wait 
W F Wallis 
O Wisting® 

W H Woods 
Amundsen and Sverdrup® 

Ault and Goddard 
Ault and S killing * 

Booth and Coleman 
Booth and Goddard 
Booth, Goddard, and Kampe 
Brown and Shearer 
Cairns and Torreson 
Camegie Crmse 
Daves and Bussell** 

Daves and Cheeks** 

Dodwell and Maddern* 

Edmonds and Coleman 
Fisk and Howard 
Fisk and Grummann 
Fisk and Wallis 
Fleming and Nioholsou* 

Goddard and Howell-'^ 

Goddard and Kampe 
Goddard and Parkmson 
Goddard, Parkmson, and Kampe 


Designa- 

tion 


JES 

JS 

HUS 

OWT 

GRW 

WFW 

OW 

WHW 

A&S 

A&G 

A&S 

B&C 

B&G 

B,G,K 

B&S 

C&T 

CVI 

D&B 

D&C 

D&M 

E&C 

F&H 

F&G 

F&W 

F&N 

G&H 

G&K 

G&P 

G,P.K 


Observer 


Green and Love 
Grummann and Johnston 
Johnston and Cairns 
Johnston, Cairns, and Torreson 
Johnston, Cairns, and Wait 
Johnston and Green 
Johnston and Torreson 
Johnston and Wait 
Kennedy and Maddern* 
Kennedy and Waterford* 

Maud Expedition® 

Parkinson and Booth 
Parkmson, Booth, and Coleman 
Parkmson, Kidson,*' and Shearer 
Parkinson and Little 
Parkmson and Shearer 
Parkinson and Wait 
Shearer and Cairns 
Sverdrup and Hanssen® 

Sverdrup and Malmgren® 
Sverdrup and Wistmg® 

Wait and Cairns 
Wait and Shearer 
Wait, Shearer, and Cairns 
Wait, Torreson, and Cairns 
Walhs and Little 
Walhs and Wood 
Wistmg and Hanssen® 

Wistmg and Malmgren® 


Designa- 

tion 


G&L 

G&J 

J&C 

J,C,T 

J,C,W 

J&G 

J&T 

J&W 

K&M 

K&W 

MEx 

P&B 

P,B,0 

P.K,S 

P&L 

P&8 

P&W 

s&c 

S&H 

S&M 

S&W 

w&c 

w&s 

w,s,c 

W,T,C 

W&L 

w&w 

W&H 

W&M 


TXT- + ^servers of Maud Expedition (Amundsen Arctic Expedition) of 1918-lQ2n a j tt tt 

^ Ha^en, and P Knudsen, those on the expedition of I 9 I 1 - 25 , were H U 1 ? ^ Sverdrup, O 

G Olonkm, K Hansen, and S Syvertsen overdrup, O Wistmg, F Malmgren, O Dahl, 

^ ^vwend Ehe Cohn, S J , Director of the Observatory of Tananarive, Madagascar 
d ^ o TJ S N , of the U S survey vessel 

* G F DnJwftll^A^ Bussell, and C G Cheeks, of the Liberian Boundary Survey 

vatory.SouaAS “■ Aaeietant Astronomer. C A Maddern.andL M Waterford, of the Adelaide Obeer- 

^ MaoMiUan BafiBn Island Expedition 

E Kidson, of the Meteordogioal Office, Melbourne. Victoria, Austraha 

* w ’ U S N , of the U S . survey vessel Nohmv, 

ecUpse obMrvations of September^, 10, Cummings of the State Teachers’ College of San Diego, California, assisted with 

GruiJSS' t ^ (oommandmg). H P Johnston, R Pemberton. A Thomson. H R 


* J A Heming assisted by Seth B Nicholson of the Mount Wilson Solar Observatory ’ 




Explanatory Eemarks 

Tabu, 8r— Summary Shomng the Geographical Diatnbuiion of Magneho fOatuma, 


Countries and 
subdivisions 


Africa 

Abyssinia 

Algeria 

Algerian Sahara 

Cameroun 

Egypt 

French Somaliland 

French West Africa 

Gold Coast Colony 

Kenya Colony 

Liberia 

Morocco 

Nigeria 

Sierra Leone 

Tanganyika 

Tunisia 

Asia 

Arabia 

Chma 

Indo-China 

Japan 

Siberia® 

Straits Settlements 
Turkish Empire 

Australasia 
Austraha 
New Zealand 

Europe 
Belgium 
Denmark 
Finland 
France 
Germany 
Great Britain 
Greece 
Btollapd 
Italy 
Portugal 
Spain 
Turkey 

North America 
Canada 

Central America 

Greenland 

Mexico 

Newfoundland (Lab- 
rador) 

Umted States^* 


No of stations 


Pri- 

mary 


3 

2 

1 

1 

3 

1 

24 

3 

6 

3 

6 

8 

3 

11 

2 


4 

7 

2 

1 

61 

1 

9 


94 

11 


1 

1 

1 

1 

1 

4 

1 

1 

1 

1 

2 

2 


24 

41 

8 

22 

10 

36 


Auxiliary! 

and 

secon- 

dary 


Cl W 
repeat] 
locali- 
ties" 


1 

1 

15 

3 

1 

3 

2 

8 


2 

303 

2 


12 


8 

18 

2 

16 

2 

15 


3 

2 

1 

1 

3 

1 

22 

3 

6 

3 

6 

8 

3 

4 
2 


2 

6 

2 

6 

1 

9 


75 

8 


3 

31 

5 

7 

5 

8 


Totals 

by 

coun- 

try 


113 


394» 


117 


24 


202 


Countries and 
subdivisions 


South Ameiioa 
Argentina 
Bolivia 
Brasil 
Chile 
Colombia 
Ecuador 
Guiana 
Paraguay 
Peru 
Uruguay 
Venezuela 

Islands Atlantic Ocean 
Azores 
Bahamas 
Bermuda 
Canary Islands 
Falkland Islands 
Madeiras 
West Indies 

Islands Indian Delian 
Ceylon 
Java 

Madagascar 
Zanzibar , 

Islands Mediterranean 
Crete 

Cyclades * , 

Cypress 

Rhodes , , 

Islands Pacihc Ocean . 
Bismarck Archipelago 
Borneo . , , 

Celebes 
Cook Islands 
Ellice Islands 
Fiji Islands 
Hawaiian IslaJnds 
Lord Howe Island 
Marquesas 

New Caledonia (Loy- 
alty Islands) 

Now Guinea 
Now Hebrides 
Bamoa Islands 
Society Islands 
Solomoan Islands 
Tokelau Islands 
Tonga Islands 
Tuamotu Islands 

Grand total 


No» of statirms 


Auxiliary! 
Pn- and 
mary secon- 
dary 


16 

4 

67 

12 

11 

5 
7 
3 

26 

1 

0 


4 
11 

5 

a 

a 

1 

41 


X 

1 

62 

1 


1 

5 

1 

2 

H 

2 

1 

1 

2 

5 

8 

4 

a 

a 

8 

a 

2 

a 


n 

2 

26 

10 

1 

4 

4 

J 

16 

1 

a 


5 

3 

165 

1 

2 

a 

16 


5 

7 

t 

a 

2 

7 

a 

2 


cr 

Iocali*.| 

ties- 


15 

4 
21 
12 
6 

5 
7 
2 

la 

1 

H 


6 

2 

1 

1 

18 


an 


rntul^l 

coun- 

try 


240 


20a 


71 


75 


; -1 1 I II I I • -1 • ■ I 
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Land Magnetic Observations, 1921-1926 


AFRICA 

French West Aerica 


Station 

Latitude 

Long 

East 

ofGr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L 

M 1 


Value 

L 

M T 

Value 

Mag’r 

Dip Circle 


o 

/ 


o 

/ 



h 

h 

h 

0 




7t 

h 



/ 


h 

h 

c g 8 





Bourem 

16 

66 

7 N 

369 

37 

Mar 

22, '26 

9 

3,10 8 


11 

01 

6 

W 

11 

3,11 

5 

19 

32 

8N 

9 

8,10 4 

32158 

26 

El 

26 

JES 

Timbuktu, A 

16 

46 

3N 

356 

68 

Mar 

4, 26 

13 

9,15 2 


12 

11 

1 

w 

17 

2,17 

5 

20 

13 

3N 

14 

2,14 9 

31986 

26 

El 

26 

JES 







Mar 

6, 26 

6 

7 to 18 

l(dv) 

12 

11 

3 

w 







6 

7 to 



























18 

1 (dv) 

31934 

26 



JES 







Mar 

8, 26 








6 

3 to 



























18 

Kdv) 

20 

12 

6N 





El 

26 


Timbuktu, B 

16 

46 

3 N 

356 

58 

Mar 

6. 26 

9 

5,10 9 


12 

08 

0 

w 

11 

6,11 

8 

20 

07 

8N 

9 

8,10 6 

32038 

26 

El 

26 

JES 

Podor, A 

16 

39 

6 N 

345 

03 

Nov 

16, 25 

16 

6,17 1 


16 

60 

8 

w 

14 

7,14 

8 

26 

17 

4N 

16 

1,16 8 

30788 

26 

El 

26 

JES 







Nov 

17, 25 

7 

4. 9 5, 

9 7 

16 

48 

3 

w 

10 

3,10 

6 

26 

16 

4N 

7 

8, 8 4 

30820 

26 

El 

26 

JES 

Podor, B 

16 

39 

2 N 

345 

03 

Nov 

18, 25 

10 

1,11 3 


16 

61 

0 

w 

12 

6,12 

8 

26 

11 

6N 

10 

4,11 0 

30864 

26 

El 

2b 

JES 

St Louis, B 

16 

02 

9 N 

343 

31 

Dec 

4, 25 

9 

3,10 6 


17 

19 

2 

w 

11 

2,11 

3 

26 

09 

2N 

9 

6,10 3 

30784 

26 

El 

26 

JES 

St Louis, A 

16 

02 

8N 

343 

31 

Dec 

3, 25 

12 

8,14 2 


17 

24 

3 

w 

16 

8,16 

0 

26 

16 

1 N 

13 

2,13 9 

30762 

26 

El 

26 

JES 

Niafunk6 

16 

55 

6 N 

356 

00 

Feb 

24, 26 

16 

4 


12 

41 

0 

w 

11 

4,11 

6 

18 

61 

4N 

16 

7,16 9 

31604 

26 

El 

26 

JES 

Ansongo 

15 

39 

7 N 

0 

30 

Mar 

27, 26 

8 

8,10 0 


10 

45 

3 

w 

10 

7,10 

8 

16 

41 

4N 

9 

1, 9 7 

32460 

26 

El 

26 

JES 

Matam, A 

15 

39 

4N 

346 

46 

Nov 

5, 26 

15 

8,17 2 


16 

36 

8 

w 

14 

7,14 

9 

23 

20 

4N 

16 

1,16 8 

31114 

26 

El 

26 

JES 







Nov 

6, 25 

7 

2, 8 4 


16 

35 

0 

w 

9 

5, 9 

6 

23 

20 

ON 

7 

4, 8 1 

31132 

26 

El 

26 


Matam, B 

16 

39 

2N 

346 

46 

Nov 

4, 25 

7 

7, 9 3 


16 

34 

8 

w 

12 

2,12 

3 

23 

16 

4N 

8 

1,8 9 

31194 

26 

El 

26 

JES 

Dakar, A 

14 

42 

ON 

342 

34 

Oct 

6. 25 

14 

9,16 8 


17 

67 

6 

w 

17 

4,17 

6 

23 

32 

8N 

16 

6,16 4 

30706 

26 

El 

26 

JES 







Oct 

8, 25 

6 

ltol7 7(dv) 

17 

57 

5 

w 







6 

1 to 



























17 

7 (dv) 

30731 

26 



JES 







Oct 

11, 26 








6 

3 to 



























17 

7(dv) 

24 

31 

8N 





El 

26 

JES 







Dec 

9, 25 

9 

0,10 3 


17 

55 

4 

w 

11 

0,11 

1 

24 

24 

4N 

9 

3,10 0 

30693 

26 

El 

26 

JES 

Dakar, B 

14 

42 

ON 

342 

34 

Oct 

7, 26 

12 

5,12 7, 

14 2 

18 

00 

0 

w 

16 

9,16 

0 

24 

34 

6N 

13 

3,13 7 

30712 

26 

El 

26 

JES 







Dec 

11, 25 

8 

6,10 0 


17 

56 

4 

w 

10 

9,11 

1 

24 

26 

ON 

9 

0, 9 7 

30708 

26 

El 

26 


Mopti, A 

14 

29 

8N 

355 

47 

Feb 

17, 26 

16 

4,17 8 


13 

03 

4 

w 

13 

8,14 

1 

16 

47 

6N 

16 

7,17 6 

31960 

26 

El 

26 

JES 







Feb 

18, 26 

9 

7,11 0 


13 

09 

4 

w 

11 

6,11 

8 

15 

47 

4N 

10 

0,10 7 

31980 

26 

El 

26 

JES 

Mopti, B 

14 

29 

8 N 

355 

47 

Feb 

19, 26 

10 

0,11 2 


13 

01 

0 

w 

9 

6, 9 

8 

16 

47 

8N 

10 

3,10 9 

32020 

26 

El 

26 

JES 

Kayes, A 

14 

26 

9 N 

348 

34 

Oct 

23, 25 

13 

6,15 1 


16 

04 

4 

w 

16 

0,16 

1 

19 

61 

ON 

13 

9,14 7 

31332 

26 

El 

26 

JES 







Oct 

24, 25 

9 

0,10 4 


16 

02 

7 

w 

11 

0,11 

1 

19 

47 

4N 

9 

4,10 1 

31370 

26 

El 

26 

JES 

Kayes, B 

14 

26 

8N 

348 

34 

Oct 

21, 26 

9 

7,11 1 


16 

66 

8 

w 

12 

7 


19 

38 

8N 

10 

1,10 8 

31498 

26 

El 

26 

JES 







Oct 

21, 25 








16 

1,15 

4 

19 

41 

6N 





El 

26 

JES 

Tambaoounda 

13 

47 

4 N 

346 

22 

Oct 

18, 25 

7 

0, 8 4 


16 

48 

3 

w 

11 

0,11 

1 

19 

45 

8N 

7 

4, 8 1 

31185 

26 

El 

26 

JES 

Niamey, B 

13 

30 

7 N 

2 

07 

Apr 

2, 26 

17 

6 


10 

32 

9 

w 

13 

3,13 

5 

11 

17 

6N 

17 

9,18 3 

32466 

26 

El 

26 

JES 







Apr 

3, 26 

5 

9, 6 9 


10 

32 

8 

w 







6 

1, 6 6 

32455 

26 



JES 

Niamey, A 

13 

30 

6 N 

2 

07 

Apr 

3, 26 

16 

6,17 8 


10 

33 

7 

w 

15 

9,16 

1 

11 

17 

3N 

16 

6,17 5 

32467 

26 

El 

26 

JES 







Apr 

4, 26 

8 

8,10 0 


10 

31 

2 

w 

10 

3,10 

5 

11 

16 

6N 

9 

1, 9 7 

32506 

26 

El 

26 

JES 

Segou, B 

13 

26 

9 N 

353 

43 

Feb 

12, 26 

9 

9,11 1 


13 

66 

6 

w 

11 

4,11 

7 

14 

29 

5N 

10 

2,10 8 

31878 

26 

El 

26 

JES 

Segou, A 

13 

26 

7 N 

363 

43 

Feb 

10, 26 

16 

3,17 7 


13 

57 

2 

w 

14 

0,14 

2 

14 

30 

3N 

16 

7,17 4 

31841 

26 

El 

26 

JES 







Feb 

11, 26 

9 

4,10 8 


13 

56 

0 

w 

11 

2,11 

4 

14 

29 

6N 

9 

8,10 6 

31832 

26 

El 

26 

JES 

Koulikoro, B 

12 

52 

7N 

352 

28 

Jan 

14, 26 

9 

4 10 9 


14 

41 

8 

w 

11 

2,11 

4 

13 

66 

6N 

9 

8,10 6 

31746 

26 

El 

26 

JES 

Koulikoro, A 

12 

52 

6 N 

352 

27 

Jan 

13, 26 

8 

4,10 8 


14 

44 

4 

w 

11 

4,11 

6 

13 

58 

2 N 

9 

8,10 6 

31747 

26 

El 

26 

JES 







Jan 

13, 26 














16 

5 

31763 

26 



JES 







Jan 

15, 26 








6 

5 to 



























17 

7 (dv) 

13 

58 

9N 





El 

26 

JES 







Jan 

18, 26 

6 

6 to 18 l(dv) 

14 

48 

2 

w 







6 

5 to 



























18 

1 (dv) 

31765 

26 



JES 

Gaya, A 

11 

62 

7 N 

3 

31 

Apr 

9, 26 

9 

5,10 8 


10 

24 

6 

w 

11 

1,11 

3 

7 

07 

1 N 

9 

8,10 6 

32471 

26 

El 

26 

JES 







Apr 

13, 26 








6 

3 to 



























17 

7 (dv) 

7 

09 

8N 





El 

26 

JES 







Apr 

14, 26 

6 

3 to 18 0(dv) 

10 

27 

2 

w 







6 

3 to 



























18 

0 (dv) 

32447 

26 



JES 

Gaya, B 

11 

52 

7 N 

3 

31 

Apr 

10, 26 

8 

9,10 1 


JO 

24 

2 

w 

10 

7,10 

9 

7 

08 

4 N 

9 

2, 9 8 

32468 

26 

BI 

26 

JES 

Kouroussa 

10 

38 

8N 

350 

06 

Jan 

6, 26 

9 

8,11 1 


16 

13 

8 

w 

11 

5,11 

7 

10 

35 

5N 

10 

1,10 8 

31516 

26 

El 

26 

JES 

Mamou, B* 

10 

22 

9N 

347 

65 

Dec 

30, 26 

13 

9,16 1 


17 

10 

0 

w 

16 

7,16 

9 

11 

46 

8N 

14 

2,14 9 

31412 

26 

El 

26 

JES 

Mam6u, A*** 

10 

22 

4N 

347 

66 

Dec 

31, 26 

13 

8,15 0 


16 

65 

2 

w 

16 

4,16 

6 

11 

36 

6N 

14 

1,14 7 

31352 

26 

El 

26 

JES 







Jan 

1, 26 

9 

6,11 0 


16 

54 

7 

w 

11 

3,11 

5 

11 

36 

6N 

9 

9,10 6 

31352 

26 

El 

26 

JES 

Conakry, A* 

9 

30 

9N 

346 

16 

Sep 

24, 25 

16 

7,18 2 


17 

11 

6 

w 







17 

1,17 9 

27924 

26 



JES 







Dec 

19, 25 

13 

8,16 1 


17 

11 

4 

w 

16 

4,16 

6 

11 

06 

4N 

14 

2,14 8 

28007 

26 

El 

26 

JES 

Conakry, B* 

9 

30 

5N 

346 

16 

Dec 

21, 25 

9 

5,10 9 


18 

23 

2 

w 

11 

4,11 

6 

11 

02 

9N 

9 

8,10 6 

28626 

26 

El 

26 

JES 







Deo 

22, 25 








6 

5 to 



























17 

4 (dv) 

11 

06 

9N 





El 

26 

JES 







Deo 

23, 25 

6 

7 to 17 7(dv) 

18 

25 

4 

w 







6 

7 to 






Parakou 

9 

21 

2N 

2 

40 

Apr 

18, 26 

16 

9,17 3 


11 

14 

2 

w 

15 

3,15 

4 

1 

26 

2N 

17 

16 

7 (dv) 
4,17 0 

28644 

32032 

26 

26 

El 

26 

JES 

JES 

Sav6 

8 

02 

1 N 

2 

31 

Apr 

21, 26 

7 

6, 8 8 


11 

29 

0 

w 

9 

3, 9 

5 

1 

31 

2S 

7 

8, 8 5 

31800 

26 

El 

26 

JES 

Bouak6, A 

7 

42 

N 

355 

00 

Jul 

21, 26 

15 

7,17 0 


14 

45 

0 

w 

14 

1,14 

3 

1 

08 

ON 

16 

1,16 8 

31249 

26 

El 

26 

JES 







Jul 

22, 26 

8 

9,10 1 


14 

43 

7 

w 

10 

4,10 

6 

1 

04 

6N 

9 

2, 9 8 

31272 

26 

El 

26 

JES 

Bouak^, B 

7 

42 

N 

355 

00 

Jul 

22, 26 

13 

8,15 1 


14 

43 

9 

w 

16 

1,16 

3 

1 

06 

8N 

14 

2,14 8 

31273 

26 

El 

26 

JES 

Cotonou, A 

6 

21 

5 N 

2 

26 

Apr 

27, 26 

14 

4,16 6 


11 

67 

8 

w 

16 

3,16 

5 

5 

23 

2S 

14 

7,15 3 

31334 

26 

El 

26 

JES 







Apr 

28, 26 

8 

4, 9 7 


11 

69 

0 

w 

10 

1,10 

3 

5 

19 

OS 

8 

7, 9 4 

31360 

26 

El 

26 

JES 

Cotonou, B 

6 

21 

6 N 

2 

26 

Apr 

29, 26 

9 

4,10 4 


12 

01 

6 

w 

8 

8, 9 

0 

5 

20 

7S 

9 

6,10 2 

31367 

26 

El 

26 

JES 

Abidjan 

6 

19 

N 

355 

58 

Jul 

26, 26 

9 

9,11 0 


15 

04 

8 

w 

9 

4, 9 

6 

4 

28 

4S 

10 

2,10 7 

30780 

26 

El 

26 

JES 


* Local disturbance 
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AFRICA 

French West Awrio a.— C oncluded 


Station 

Latitude 

Long 

East 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

=== 



of Gr 



Local Mean Time 








’ Obs’r 





Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Grand Bassam, A 

Grand Bassam, B 

0 / 

5 11 8 N 

6 11 6 N 

0 / 

366 16 

356 16 

Jul 

Jul 

Aug 

12, ’26 
13, 26 
4, 26 

h h h 

16 2,17 3 

9 4,10 7 

9 4,10 7 

0 / 

16 01 0 W 
14 58 8 W 
14 54 8 W 

h h 

14 3,14 6 

9 0 9 2 
11 1 11 3 

p / 

5 06 4 8 

6 03 8 8 

6 03 2 8 

h h 

16 4,17 0 

9 7,10 3 

9 7,10 3 

C ff 8 

30733 

30790 

30800 

26 

26 

26 

El 26 

El 26 

El 26 

JES 

JES 

JES 





Gold Coast Colony 


Kumasi, A 

o / 

6 41 ON 

0 / 

358 26 

1 Jun 
Jun 

18, ’26 
20, 26 

h h h 

15 9,17 0 

6 7 to 17 4(dv) 

O / 

13 39 0 W 
13 39 8 W 

h h 

14 7,14 9 

p / 

2 67 OS 

h h 

16 2,16 7 

6 7 to 

c g 8 
31192 

2b 

El 26 

JES 




Jun 

22, 26 



6 6 to 


17 4 (dv) 

31214 

26 

El 26 

JES 

Kumasi, B 

Accra, C 

6 41 ON 

6 34 6 N 

358 26 

359 49 

Jun 

Jun 

Jun 

17, 26 
10, 26 
11, 26 

16 9,17 1 

10 7,12 0,12 2 

8 0, 9 2 

13 38 6 W 
13 15 6 W 
13 13 8 W 

15 8 (dv) 

14 4,14 6 

15 6,16 7 

2 67 4 8 

2 56 4 8 

6 06 1 8 

16 2,16 8 
11 0,11 7 

31202 

30872 

26 

26 

El 26 

El 26 

El 26 

lES 

JES 

JES 

Accra, A 

Accra, B 

Sekondi, 19186 



Jun 

11, 26 

14 3,16 2 

13 17 2 W 





26 


JES 

6 32 6N 

6 32 5N 

4 66 4N 

369 49 

369 49 
368 18 

Jun 

Jun 

Jun 

Jun 

Jun 

6, 26 
6, 26 
4, 26 
26, 26 
26, 26 

15 2,16 5 

9 5,10 8 

9 8,11 2 

9 8,11 2 

14 9 

13 17 0 W 
13 16 4 W 

13 14 8 W 

14 10 0 W 
14 09 6 W 

11 1,11 3 
14 0,14 2 
14 3,14 6 
14 5 

5 58 6 8 

6 01 6 8 

6 00 58 

7 10 8 8 

15 6,16 2 

9 8,10 4 

10 2,10 8 
10 2,10 9 

16 0 

30842 

30862 

30896 

30740 

30684 

26 

26 

26 

26 

26 

26 

El 26 

El 26 

El 26 

El 26 

JES 

JES 

JES 

JES 

JES 

JES 


Kenya Colony 


Kisumu 
Nakuru* 
Nairobi, B 
Nairobi, A 
Makindu 
Voi 

Mombasa 


0 05 8S 

0 17 1 S 

1 17 3S 

1 17 6 8 

2 16 8 8 

3 23 8 8 

4 03 3 8 


34 46 
36 04 
36 49 

36 60 

37 49 

38 34 

39 41 


Aug 16, ’21 
Aug 16, 21 
Aug 12, 2l| 
Aug 11, 21 
Aug 19, 21 
Aug 20, 21 
Aug 23, 21 


h h 
7 3, 8 6 
10 0,11 3 
10 3,11 7 
16 7,18 0 
10 2,11 6 
10 1,11 4 
7 7, 8 9 


3 66 8 W 

4 06 0 W 
3 61 8 W 
3 38 0 W 
3 41 2 W 
3 64 4 W 
3 42 0 W 


h 

10 5 

14 6 
16 2 

15 8 

16 7 
16 4 

11 6 


23 24 4 8 

24 09 4 8 
26 00 4 8 
26 39 1 
|28 08 7 8 

30 12 2 8 

31 08 9 8 


Liberia 


Naama 


Sanoye 


Robert Port (Cape 
Mount) 

Bushrod Island (Mon- 
rovia) 

Greenville (Sinu> 


Cuttington, A* 
Cuttington, B* 


7 16 N 


6 58 6 N 


350 37 


6 45 3 N 

6 21 6 N 
6 00 0 N 

4 23 3 N 
4 23 3 N 


350 01 


348 38 

349 12 
360 06 

362 19 
352 19 


Aug 14, '24 
Aug 14, 24 
Aug 15, 24 

Aug 15, 24 
Aug 16, 24 
Aug 16, 24 
Aug 17, 24 
Aug IS, 24 
Jul 4, 24 
Jul 6, 24 
Jul 6, 24 
Jul 19, 24 
Jul 21, 24 

Jul 21 24 

Sep 3, 23 
8ep 4, 23 

Jun 23, 23 
Jun 24 23 
Dec 11, 24 
Dec 12, 24 
Dec 16, 24 1 
Aug 14, 26 
Aug 16, 26| 
Aug 17, 26| 
Aug 19, 26 


h h h 
7 8,10 4,17 3 
17 4,17 6,17 7 
7 3,18 2 

7 6 to 17 9<dv) 
10 0 12 0,18 4 
19 1 to 
17 7 (dv) 

10 5,13 8 
9 7,14 4 


6 9, 8 1,16 9 
8 6 to 14 6 (dv)| 
13 3,16 6 


13 8 

11 1,15 0 
11 0,13 3 

9 7 ,11 6 
15 8,17 1 
9 4,10 6 

14 4,16 5 


16 46 3 W 
16 46 6 W 
16 44 6 W 

16 47 2 W 
16 48 8 W 

16 48 2 W 

16 58 4 W 
16 56 8 W| 


lb 67 7 W 
16 68 7 W 
16 69 6 W 


17 41 3 W 
17 39 4 W 
17 26 6 W 

17 24 6 W 
17 06 8 W 
17 06 4 Wl 
16 66 4 W 


16 1 


11 0 
18 0 


11 1 
10 0 


16 9 


17 4 

11 6 
14 2 

14 8,16 0 
9 0, 9 2 
9 2, 9 4 
6 4 to 
17 4 (dv) 


4 29 9 N 


4 25 9 N 
3 11 2 N 

3 19 2 N 
3 03 6 N 


3 26 8 N 


3 19 4 N 

1 27 7 S 
1 21 1 S 
6 21 8 8 
6 22 3 8 

4 63 4 8 

4 62 6 8 


h h 

7 7, 8 3 
10 4,11 0 
10 7,11 4 
17 1,17 7 
10 6,11 2 
10 6,11 2 

8 0, 8 6 

c g 8 
31424 
31167 
30908 
30900 
30602 
30098 
29778 

13 

13 

13 

13 

13 

13 

13 

177 2X(78) 
177 2X(78) 
177 2X(78) 
177 2X(78) 
177 2X(78) 
177 2X(78) 
177 2X(78) 

FB 

PB 

PB 

PB 

FB 

PB 

PB 



h h 

c g 8 




8 7, 9 9 

30780 

16 


D&C 



16 


D<&C 

7 6 to 





17 9 (dv) 

30768 

16 


D&C 



16 


D&C 

9 2,11 6 

30790 

16 

223 125b 

D&C 



16 


D&C 




223 1266 

D&C 



16 

223 1266 

LCD 

12 4,14 4 

30934 

16 


LCD 




223 1266 

LCD 




223 1266 

LCD 

8 6 to 





14 6 (dv) 

30896 

16 


LCD 



16 


LCD 

14 0,16 6 

31024 

16 


LCD 




223 1266 

LCD 



16 


D&B 

12 1,14 3 

30789 

10 

223 1266 

D&B 

11 9,12 9 

30736 

16 


LCD 




223 1266 

LCD 

10 3,11 2 

10734 

16 

223 1266 

LCD 

16 1,16 8 

30284 

26 

El 26 

JES 

9 8,10 4 

30321 

26 

El 26 

JES 

15 6,16 2 

30218 

26 : 

El 26 

JES 




El 26 

JES 


* Local disturbance 
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Land Magnetic Observations, 1921-1926 


AFRICA 

Liberia — Concluded 


Station 


Cuttington, B* — Con- 
eluded 

Harper* 

Cape Palmas, C* 

Cape Palmas, A* 


Cape Palmas, B* 


Latitude 


4 23 3 N 


4 22 2 N 


4 22 2 N 
4 21 6 N 


Long 
East 
of Gr 


352 19 
352 16 


352 16 
352 16 


4 21 6 N 352 16 


Date 


Aug 21, ’2 


Sep 

Sep 

Sep 


1 , 

2 , 


Aug 25, 26 


Decimation 

Inclination 

Hor Intensity 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

h h h 

o / 

h h 

o / 

h h 

c g 9 

6 6 to 17 7 (dv) 

16 51 7 W 



6 6 to 






17 7 (dv) 

30266 

15 4,16 7 

16 54 4 W 

14 7,14 9 

4 24 4S 

15 7,16 4 

30394 

9 0,10 2 

16 55 2 W 

8 4, 8 6 

4 25 4S 

6 3, 9 9 

30434 

16 1,17 4 

17 28 1 W 

15 0,15 2 

5 30 6S 

16 5,17 1 

31058 

15 2 

16 46 2 W 



15 6 

29080 

8 9,10 3 

16 43 5 W 

10 9,11 1 

4 43 4 S 

9 2, 9 9 

29118 

13 6,14 8 

16 46 3 W 

13 0,13 2 

4 43 7S 

13 9,14 5 

29110 

16 4,17 5 

18 50 9 W 

15 7,15 9 

5 25 2S 

16 6,17 2 

28029 


Instruments 


Mag'r Dip Circle 


20 

20 

26 

26 

26 

26 

26 

26 


El 20 
El 2t) 
El 26 

El 26 
|KI 26 
El 26 


Mobocco 


Tangier, A 

Larache, B (El Araish) 
Larache, C (El Araish) 
Rabat 


Casablanca ( D a r el 
Baida) 

Marakech A 


Marakech, B 
Mogador 


O t 

0 / 



h 

35 47 8 N 

354 08 

Jul 

7, ’25 

14 

35 12 5 N 

353 50 

Jul 

10, 25 

8 

35 12 5 N 

353 50 

Jul 

10, 25 

13 

34 01 5 N 

353 10 

Jul 

16, 25 

14 



Jul 

17, 25 

8 



Jul 

17, 25 


33 34 2 N 

352 23 

Jul 

30, 25 

17 

31 37 0 N 

352 00 

Jul 

20, 25 




Jul 

21, 25 

6 1 



Jul 

24, 25 


31 37 0 N 

352 00 

Jul 

22, 25 

9 ; 

31 31 9 N 

350 16 

Jul 

27, 25 

13 ' 



Jul 

28, 25 

9 1 



Jul 

28, 25 

10 ' 


13 05 2 W 
13 05 5 W 
13 07 4 W 
13 14 4 W 
13 12 7 W 


13 30 1 W 
13 32 1 W 
13 29 4 W 


13 29 0 Wi 

14 16 6 W 
14 10 0 W 
14 13 0 W 


h h 
16 9,17 2 
11 1,11 8 

16 9,17 1 
10 8,11 0 
11 2 


15 8,16 0 


6 8 to 
18 7 (dv) 
16 4,16 6 
15 6,15 8 
11 4,11 6 


52 51 0 N 
51 49 0 N 

50 50 9 N 
50 56 4 N 
50 58 2 N 


47 50 3 N 


47 51 6 N 

47 48 3 N 

48 18 2 N 
48 13 5 N 


h h 
14 6,15 4 
9 2,10 0 

13 7,14 7 

14 4,15 2 
9 2, 9 8 


17 6,18 3 
13 7,14 6 

6 0 to 

18 1 (dv) 


14 3,15 2 
13 8,14 6 
9 6,10 4 


c ff e 
25373 
25851 
25640 
26100 
26090 


26265 

27108 

27083 


27092 

26928 

26937 


26 

26 

26 

26 

26 


26 

26 


26 


26 

26 

26 

26 


El 26 
El 20 

El 26 
El 26 
El 26 


El 20 


El 20 
El 26 
El 20 
El 26 


Nigeria 


Kano, A 


Kano, B 
Zana, A 


Zana, B 
Yola, A 
Yola, B 
Jebba, A 

Jebba, B 
Amar 

Ibi, A 

Ibi, B 
Lokoja, A 

Lokoja, B 
Lagos, A 
Lagos, B 


Lagos, C 


12 01 0 N 


12 00 6 N 
11 06 8 N 


11 06 8 N 
9 16 3N 
9 16 3 N 
9 07 7 N 

9 07 7N 
8 40 9 N 

8 10 8N 

8 10 8N 
7 48 3N 

7 48 3N 
6 26 9 N 
6 26 9N 


6 26 9N 


8 33 


8 33 
7 43 


7 43 
12 28 
12 28 
4 49 

4 49 
10 23 

9 44 

9 44 
6 44 

6 44 
3 24 
3 24 


3 24 


Nov 

Oct 

Dec 

Dec 

Dec 



h h h 

o / 

22, ’26 
23, 26 

9 0,10 2 

8 20 7 W 

27, 26 

7 2 to 17 4(dv) 

8 22 7 W 

21, 26 

9 5,11 3 . 

8 30 1 W 

10, 26 

10, 26 

13 6,14 7 

8 46 7 W 

11, 26 

8 4, 9 5 

8 43 6 W 

11, 26 

18 5,14 6 

8 46 0 W 

1, 26 

15 1,16 3 

7 34 8 W 

30, 26 

10 0,11 4 

7 37 3 W 

4, 26 

13 4,14 5 

10 12 9 W 

5, 26 

9 3,10 5 

10 11 4 W 

6 26 
11 26 

10 0,11 1 

10 05 4 W 

11 26 

6 1, 7 4 

8 23 5 W 

13, 26 

15 2,16 8 

8 42 1 W 

14, 26 

7 0, 8 0 

8 42 2 W 

15, 26 

8 0, 9 1 

8 39 6 W 

23, 26 

15 1,16 6 

9 53 7 W 

24, 26 

6 7, 7 8 

9 53 8 W 

25, 26 

9 2,10 3 

10 10 6 W 

16, 26 

12 7 

11 34 5 W 

16, 26 
24, 26 

8 6,10 9 

11 34 5 W 

26, 26 

6 5 to 17 7(dv) 

11 47 9 W 

21, 26 

13 4, 14 5 

11 36 6 W 


h h 
10 6,10 8 
6 8 to 
17 0 (dv) 


11 6,11 8 

10 7,10 9 
15 8,16 0 

11 1,11 2 

10 3,10 5 

15 7,15 8 

16 4,16 6 

7 5, 7 6 

8 9, 9 1 

5 2, 5 4 

9 1, 9 3 
14 0,14 2 

9 4, 9 6 

13 5,13 7 

10 4,10 6 
8 7, 8 9 

14 7,14 9 

11 4,11 6 

6 8 to 

17 3 (dv) 


14 9,15 0 


5 56 8N 

6 OO 6N 


6 08 9 N 
4 13 9N 
4 14 5N 

4 13 6N 
0 57 9 S 
0 57 4S 
0 08 0 N 
0 10 0 N 

0 10 8N 

1 57 8S 

2 55 7 8 
2 53 3 S 

2 54 OS 

3 10 8S 
3 10 4S 
2 50 9S 

5 28 9 S 
5 26 5S 

5 30 3S 


5 29 7S 


h 

9 4, 


h 

9 9 


7 2 to 
17 4 (dv) 
10 4,11 0 
13 9,14 4 

8 6, 9 2 
13 8,14 3 
15 4,16 0 
10 5,11 1 

13 7,14 2 

9 6,10 2 

10 2,10 8 

6 6, 7 1 
15 8,16 5 

7 3, 7 8 

8 3 8 8 
15 4,16 2 

7 0, 7 5 

9 5,10 0 

14 0 

10 0,10 6 


6 5 to 
17 7 (dv) 
13 7,14 2 


0 0 9 

82731 


32648 

32782 

32712 

32692 

32690 

32778 

32820 

32140 

32186 

32190 

32464 

32262 


32340 

32039 

32012 

31747 

31464 

31486 


31451 

31455 


26 


26 

26 

26 

26 

26 

26 

26 

26 

26 

26 


26 

26 

26 

26 

26 


26 


26 

26 


Et 26 
El 26 


Et 20 
El 26 
El 26 

El 26 
El 26 
El 26 
KI 26 
KI 26 
El 26 
El 26 
El 26 
El 26 
El 26 
El 26 
El 26 
El 26 
El 26 
El 26 
El 26 

El 26 


El 26 


DhiiV 


JEH 

JE« 

JKB 

JEH 

JEH 


m 

IJEH 

IJKH 

JlhlH 

JTKH 

JE8 

JKH 

dm 

JE8 


JEB 

IJKS 

IJTKH 

JKH 

il*W 

JKB 

JKB 

JFH 

IJEB 

Ltkb 

JKS 

12^ 

[JBB 

JKB 

JKB 

JKB 

IJES 

JKS 

JK8 

JE8 

|JEB 

JES 

JES 

IJICS 


*Looal duturbanoe 



Results op Land Obsbkvations, 1921-J926 

AFRICA 

SlBKaA Lbonh 


m) 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Local Mean Tune 

Value 

L M T 

Value 

Freetown 

Moyamba 

Bo 

0 / 

8 29 7 N 

8 09 2 N 

7 57 8 N 

0 / 

346 44 

347 32 

348 U 

Sep 4, ’26 
Sep 5, 25 
Sep 14, 25 
Sep 14, 25 
Sep 10, 25 
Sep 11, 25 

h h h 

14 9,16 4 

8 0. 9 5, 9 8 

9 3,10 8 

16 2,17 6 

14 4,16 1,16 4 

8 9,10 8 

o t 

17 40 6 W 
17 37 6 W 
17 06 2 W 
17 06 4 W 
17 30 1 W 
17 27 6 W 

h h 

17 6,17 7 
10 4,10 6 
12 2,12 4 

17 0,17 2 
n 4,11 6 

o / 

7 16 8N 
7 14 7 N 
7 24 7 N 

6 40 6 N 
6 24 6 N 


Hor Intoiimtv 


I. M T 


Value* 


h h 
15 i 

8 4p 0 2 

0 7,10 5 
le «,17 a 
14 8,15 8 
10 4 


e ff M 
418*14 
31852 
*10017 
30020 
41150 
41177 


Inatrume rtUt 


Mau'r 


I >ip C 'irrli' 


(>lw> 


26 

Kl 

26 

46 

101 

26 

26 

KI 

46 

46 



26 

101 

26 

26 

Kl 

26 


JI^‘h 

JHH 

Jl*ii 


Tanganyika Tkrritory 


Kigoma 

o 

4 

52 

8S 

o 

29 

38 

Jul 

25, 

’21 

10 

3 

A 

,11 

6 

h 

o 

7 

08 

8 

W 

; 

16 

h 

5 

Ujiji 

4 

65 

1 S 

29 

42 

JuJ 

26, 

21 

9 

6 

,10 

4 


7 

15 

6 

W 

n 

4 

Tabora, A 

5 

01 

58 

32 

48 

Jul 

28, 

21 

10 

3 

,11 

6 


6 

18 

9 

W 

14 

0 

Tabora, B 

6 

02 

38 

32 

49 

Jul 

20, 

21 

10 

1 

11 

4 


6 

13 

9 

W 

16 

0 

Malongwe 

5 

26 

7 8 

33 

39 

Jul 

31, 

21 

10 

0 

11 

3 


5 

49 

2 

W 

16 

9 

Saranda 



9 S 



Aug 

1, 

21 

6 

4 

to 

18 

2(dv) 

5 

48 

0 

W 

5 

42 

35 

01 

Jul 

21. 

21 

16 

3 

17 

6 

5 

30 

1 

W 

14 

{i 

Kjlimatinde 

5 

51 

4S 

34 

59 

Tul 

22, 

21 

16 

1. 

,17 

6 


5 

31 

2 

W 

15 

3 

Masengo 

6 

52 

8S 

34 

59 

Jul 

23, 

21 

7 

3, 

, 8 

6 


5 

36 

4 

W 

10 

0 

Dodoma 

6 

11 

2S 

35 

46 

Tul 

20, 

21 

10 

2, 

11 

5 


5 

16 

0 

W 

14 

7 , 

Ngere Ngere 

6 

46 

1 S 

38 

06 

Aug 

3, 

21 

0 

9, 

11 

3 


4 

59 

5 

W 

16 

1 : 

Dar-es-Salaam 

6 

49 

OS 

39 

18 

Jul 

13, 

21 

12 

6, 

14 

8 


4 

28 

8 

w 

11 

3 , 

Eilossa 

6 

SO 

3S 



Jul 

14, 

21 

6 

0 

to 18 

Kdv) 

4 

30 

3 

w 


37 

00 

Jul 

18, 

21 

7 

4, 

9 

2 

5 

14 

2 

w 

10 

0 


34 26 0 H 
34 16 2 f) 

43 48 4 H 

34 53 5 H 

44 40 2 H 

35 07 7 8 

35 22 8 H 

45 10 0 H 
45 51 0 H 

36 40 5 H 
I 4H 


40 44 3 H 


Tunisia 


Tunis 

Sfax 


0 / 

36 46 6 N 

o t 

10 07 

Feb 22, ’22 
Feb 22, 22 
Feb 26, 22 

h h h 

9 3,10 6 

0 f 

7 47 2 W 

34 43 6 N 

10 45 

13 7,16 0 

9 2,10 4 

7 48 0 W 
7 24 9 W 



Feb 26, 22 

13 8,16 1 

7 26 2 W 


h h 
11 5,11 7 
13 0,13 2 
11 4,11 6 
18 0,14 4 


51 55 (1 N 
51 53 5 N 
40 11 6 N 
40 U 6 N 


ASIA 

Arabia 


ElWedj 

Yambo 
Jidda, B 

Jidda, A 

Aden, R, Royal Indian 
Marine Station 
Aden, A* 


26 13 0 N 

24 04 7 N 
21 29 8 N 

|21 28 3 N 

12 49 8 N 
12 47 2 N 


36 28 

38 03 

39 11 

39 11 

44 58 
44 59 


Feb 3, ’22 
Feb 4, 22 
Feb 2, 22 
Jan 27, 22 
Jan 28, 22 
Jan 30, 22| 

Sep 23, 21 
Aug 31, 21 


h h h 
16 2,17 4 
7 6 

13 6,14 4 
10 6,14 4,15 6 
10 4,11 6 
12 8,14 3 

7 8, 9 0 
6 3, 7 6 


0 14 1 W 
0 13 6 W 
0 04 4 W 
0 00 6 W 
0 01 3 W 
0 01 1 te 

0 03 9 W| 
0 04 7 E 


/* h 
15 3,15 5 

13 2 

11 6,11 8 

14 6,14 H 

15 2,15 4 

17 5 
17 6 


35 10 0 N 

41 15 0 N 
26 .13 0 N 
26 34 2 N 
26 20 6 N 

7 58 8 N 

8 18 4 N 


China 


Kalgan 
Peking, 1907 

Peking, 1916 
Chengchow, B 
Chengchow, A 


40 51 2 N 
39 57 3 N 

62 6 N 
34 44 8 N 
34 44 7 N 


114 61 
116 25 

116 23 
113 42 
113 42 


Aug 4, ’22 
Aug 4 , 22 
Jul 31 , 22 
Aug 1 , 22 


Jul 

Jul 

Jul 

Jul 

Jul 

Jul 


29, 

20 , 

26, 

26, 

26, 


25 , 221 


h h h 

8 2, 8 3 

12 6,12 7 

10 0,12 3 

6 8 to 18 8Cdv) 

10 7,11 6 

13 1,13 2 
7 0, 7 1 

12 6,12 8 

9 0,10 2 

14 4,14 6 


3 22 8 W 

4 25 2 W 
4 14 4 W 
4 12 1 W 

4 24 0 W 
4 26 8 W 
2 41 8 W 
2 48 2 W 
2 46 2 W 
2 49 0 W 


h h 
14 7,18 1 

14 4 


12 4,17 6 
6 2,13 6 
U 4 


58 33 7 N 
57 18 6 N 

57 07 4 N 
50 45 6 N 
50 42 8 N 


h h 

e (I it, 




10 7,11 ^ 

28436 

13 

177 JX(78) 

kH 

10 0 

28471 

13 

177 ax 

KH 

to 6, a 3 

28608 

13 

177 aX(7H) 

KH 

10 4, a 1 

28630 

13 

177 ax 178) 

Kit 

10 4, a 0 

28193 

13 

177 aX(7H) 

KH 



13 


fit 

16 6,17 3 

2K«)70 

13 

177 aVt7K) 

Mt 

16 7,17 4 

28287 

13 

177 2\(7) 

KH 

7 7, 8 3 

28324 

13 

177 3Xl/) 

IH 

10 6. a 2 

28256 

13 

177 2XC78I 

nt 

10 3,11 0 

28071 

13 

177 a\c7H) 

vn 

13 0,11 4 

28141 

13 

177 axirni 

KH 



13 


KH 

7 7, 8 5 

27935 

13 

177 iX(rH) 

KH 


h h 

f U » 


9 6,10 3 

25790 

27 

13 0,14 7 

25802 

27 

9 5,10 2 

26816 

37 

14 2,14 7 

26806 

27 


h h 
16 4,17 0 

14 0 

14 7,15 3 
10 8,tl 4 
14 2,13 7 

8 1,87 
0 7,73 


h h 
0 5,10 I 
15 0,15 0 
10 8,11 5 
6 5 to 
18 1 (dv) 
11 0,14,8 
15 4 

0 It 0 8 

H 7,15 3 
0 3, 0 9 


* Local disturbance i Needle 16X rejected 


K1 27 
Kl 2f 
101 27 
101 27 


^ ft tt 


31806 

27 


27 

38740 

J7 

33601 

27 

33641 

27 

33642 

27 

35;K)4 

13 

35376 . 

13 

f ff » 


28103 

13 

28116 

13 

28770 

13 

28814 

13 

28HU 

13 

28835 

13 

31942 

13 

31974 

13 

31936 

13 

" 

13 


hi 2/ 

101 27 
lil 27 
Kl 27 
Kl 27 

177 2Xt7H) 
177 2X(7H) 


177 2Xr7H) 
177 2X(7hJ 

177 2X(7H> 
177 aX(7h) 
177 2X(7»)t 


^(’1* 
W< P 
wrp 


W(J1» 

wc r 

WVl* 

wrv 

h% 

m 


Kit 

Kll 

Kll 

Kit 

KH 

Kll 

KH 

KH 

KH 

KH 
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Land Magnetic Obsebvations, 1921-1926 


ASIA 


CamK— Concluded 


Station 

Latitude 

Long 

East 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 



of Gr 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Obs'r 

Nanking 

Hankow 

O f 

32 03 8 N 

30 37 0 N 

o / 

118 48 

114 20 

Jul 17, '22 
Jul 17, 22 
Jul 21 , 22 
Jul 22, 22 

h h h 

7 5, 8 2 

14 2,15 6 

12 5,13 8 

6 0 to 18 0(dv) 

O / 

2 24 0 W 
2 28 8 W 
2 07 0 W 
2 04 3 W 

h 

12 3, 

13 3, 

h 

,17 9 

,18 0 

0 f 

46 43 1 N 

44 41 6 N 

h h 

7 8, 9 6 
14 6,15 2 
16 0,16 7 
6 3 to 

c g 8 
33041 
33070 
34105 

13 

13 

13 

177 2X(78) 

177 2X(78) 

PB 

FB 

FB 

Canton, Aj* 



Jul 24, 22 
19S1 

7 7, 7 9 

2 01 6 W 




17 7 (dv) 

8 2. 8 9 

34104 

34114 

13 

13 


FB 

FB 

23 05 8 N 

113 18 

Dec 27 

19BS 

10 2,11 6 

0 35 0 W 

14 8 


31 56 7 N 

10 6,11 2 

37268 

13 

177 2X(78) 

FB 




Jan 7 

Jan 14 

Jan 20 

Jan 28 

Feb 3, 9, 

9 3 

10 0 

14 6 

9 8 

0 36 3 W 
0 34 6 W 
0 35 6 W 
0 34 4 W 

11 1 
16 4 
16 6 
11 6 


31 55 9 N 

32 01 8 N 
31 68 4 N 
31 65 9 N 

9 4 

10 1 

14 6 

9 8 

37261 

37248 

37242 

37266 

13 

13 

13 

13 

177 2X(78) 
177 2X(78) 
177 2X(78) 
177 2X(78) 

FB 

FB 

PB 

FB 




15, 22 
Mar 1, 8, 

16 9,17 2 

0 34 7 W 

16 0 


31 68 6 N 

16 2,16 9 

37214 

13 

177 2X(78) 

PB 




15, 22, 28 
Apr 5,12, 

16 1,17 3 

0 35 7 W 

15 2 


31 65 8 N 

16 6,17 0 

37234 

13 

177 2X(78) 

PB 




18, 25 
May 2, 9, 

16 2,17 3 

0 36 2 W 

15 2 


31 53 8 N 

16 6,17 1 

37234 

13 

177 2X(78) 

FB 




16, 24 
Jun 6 

Jun 13, 20 
Jul 3 

Jul 4 

16 4,17 8 

16 6,18 0 

14 9,16 1 

16 7,17 8 

6 8 to 18 l(dv) 

0 35 8 W 
0 37 6 W 
0 37 2 W 
0 36 8 W 
0 36 5 W 

16 4 

15 3 

17 4 

16 6 


31 54 0 N 
31 53 8 N 
31 63 2 N 
31 60 9 N 

16 8,17 4 

17 0,17 7 

16 3,16 9 

17 1,17 6 

37224 

37214 

32741 

37221 

13 

13 

13 

13 

177 2X(78) 
177 2X(78) 
177 2X(78) 
177 2X(78) 

PB 

FB 

FB 

PB 




Jul 10 

6 0 to 9 4(dv) 

0 33 6 W 




6 2 to 


13 


FB 




Jul 10 

13 4 to 18 3Cdv) 

0 36 4 W 




9 6 (dv) 

13 4Ao 

37245 

13 


FB 

Canton, B» \ 

23 06 8 N 

113 18 

Deo 28, 21 
Dec 29, 21 

10 3 

11 1 

0 37 7 W 
0 38 0 W 

9 4 


31 56 6 N 

18 1 (dv) 

10 6 

10 8 

37264 

37230 

37196 

13 

13 

13 

177 2X(78) ; 

PB 

PB 

PB 


Indo-China 



o / 

o / 


Phantiet 

10 66 2 N 

108 03 

Deo 




Dec 

Saigon 



Deo 

10 46 6 N 

106 42 

Jan 




Jan 




Jan 


28, ’23 

h h 

9 3,10 7 

29, 23 

13 6,16 1 

30, 23 

6 8, 8 0 

2, 24 

9 7,11 0 

3, 24 

13 0,14 2 

4, 24 

8 4, 9 6 


0 / 

0 66 6 E 
0 67 7 E 
0 60 2 E 
0 45 4 E 
0 43 8 E 
0 43 2 E 


h h 
14 4,14 6 
12 6,12 8 

11 4,11 6 
14 6,14 8 
7 8, 8 0 


6 09 ON 
6 08 ON 

4 43 ON 
4 42 0 N 
4 42 6N 


h h 
9 7,10 4 
14 1,14 8 

7 1, 7 6 
10 0,10 7 
13 3,13 9 

8 7, 9 3 


c 0 s 
40080 
40045 
39998 
40062 
40106 
40040 


24 

El 

24 

24 

El 

24 

24 



24 

El 

24 

24 

El 

24 

24 

El 

24 


DGC 

DGC 

DGC 

DGC 

DGC 

DGC 


Japan 


Kakioka Observatory, 4 


Eakioka Observatory, J5 


Eakioka Observatory, C 


13 8 N 


36 13 8 N 


36 13 8 N 


140 11 


140 11 


140 11 





/) 

A 

A 

0 f 

Aug 

17, 

’22 

10 

6,11 

6 

6 34 0 W 

Aug 

17, 

22 

11 

9,12 

1 

6 34 0 W 

Aug 

17, 

22 

12 

4,12 

6 

5 34 6 W 

Aug 

18, 

22 




Aug 

18, 

22 





Aug 

13, 

22 





Aug 

u, 

22 

11 

4,11 

7 

5 33 6 W 

Aug 

14, 

22 

12 

0,12 

4 

6 34 8 W 

Aug 

14, 

22 

12 

6,12 

9 

5 35 2 W 

Aug 

14, 

22 

16 

7,17 

1 

5 30 2 W 

Aug 

15, 

22 




Aug 

16, 

22 





Aug 

16, 

22 





Aug 

15, 

22 

17 

0,17 

3 

6 33 4 W 

Aug 

16, 

22 

17 

6,17 

8 

5 34 0 W 

Aug 

15, 

22 

18 

1,18 

3,18 6 

6 33 8 W 

Aug 

16, 

22 

9 

7 


5 34 9 W 

Aug 

16, 

22 




Aug 

16, 

22 






12 9,13 9 
14 8 

17 6,18 8 
7 3 


18 8 


49 23 2 
49 24 8 
49 22 1 
49 25 0 


49 23 2 N 


. , BUT VACM wtjro one Kiuuj 

given local mean tunes on each day 


h h 
16 2 18 4 


6 2, 7 0 

7 7, 8 4 

17 6,18 4 


10 4,11 2 

11 8,12 6 


10 2,10 9 
11 6,12 2 
13 0,13 8 


c g 8 




29692 

13 


PB 


13 


PB 


13 


PB 

29667 

13 

177 2X(78) 

FB 

29680 

13 

177 2X(78) 

PB 



177 2X(78) 

PB 

29658 

13 

177 2X(78) 

PB 


13 


PB 


13 


PB 


13 


FB 

29682 

13 


PB 

29686 

13 


PB 



177 2X(78) 

FB 


13 


PB 


13 


PB 


13 


FB 

29669 

13 


FB 

29684 

13 


PB 

29674 

13 


PB 


means of determinations made at the 
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ASIA 

Siberia (Includinq Arctic Sea off Coast)* 


Station 


No 14 
No 16 
No 6 

No 16 (Lockwood Is ) 

No 17 (Fram Island) 

No 19 

No 4,Winter-Quarters, 
1918-1919 


Latitude 

Lons 
East 
of Gr 

Date 

De 

Local Mean 

O t 


o / 



h h 

78 09 

N 

106 05 

Apr 

21, ’ll 


78 06 

N 

106 46 

Apr 

23, 11 


77 42 

N 

103 55 

Apr 

4, 11 





Apr 

21, 11 


77 35 5 N 

105 29 

Jul 

15. 11 





Jul 

16, 11 


77 33 8 N 

105 43 

Jul 

17, 11 





Jul 

17, Ifi 


77 33 2 N 

106 32 

Jul 

19, M 





Jul 

19, Ifi 


77 32 6 N 

105 40 

Oct 

1, 18 

11 4 




Oct 

6, 18 

10 8,15 8 




Oct 

7, 18 





Oct 

10, 18 

10 9,16 1 




Oct 

11, 18 





Oct 

18, 18 

11 0,18 0 




Oct 

19, 18 





Oct 

24, 18 





Oct 

26, 18 

11 1 




Nov 

1, 18 





Nov 

2, 18 

10 3 




Nov 

5, 18 

11 9 




Nov 

13, 18 





Nov 

19, 18 





Nov 

22, 18 





Nov 

25, 18 





Nov 26, 18 





Nov 27, 18 





Nov 28, 18 





Nov 29, 18 





Nov 

30, 18 





Deo 

2, 18 





Dec 

2, 18 

12 3 




Dec 

3, 18 

10 4,16 2 




Dec 

4, 18 





Deo 

4, 18 

16 8 




Dec 

5, 18 

10 0,16 1 




Deo 

5, 18 





Deo 

6, 18 

10 2,16 4 




Dec 

7, 18 





Deo 

7, 18 





Deo 

9, 18 





Deo 

9, 18 

12 0,16 9 




Dec 

10, 18 





Dec 

10, 18 

12 3 




Deo 

11, 18 

14 4 




Deo 

12, 18 





Dec 

12, 18 





Dec 

12, 18 

14 4,17 6 




Deo 

13, 18 

9 9,12 6 




Deo 

13, 18 





Deo 

13, 18 

14 7,16 8 




Dec 

14, 18 

9 8,12 7 




Dec 

16, 18 

9 8,12 4 




Deo 

16, 18 





Dec 

16, 18 





Dec 

17 18 

9 7,12 6 




Deo 

17, 18 





Dec 

17, 18 





Deo 

18, 18 

9 8,12 5 




Deo 

18, 18 





Dec 

18, 18 





Deo 

19, 18 

9 7,12 4 




Deo 

19, 18 





Deo 

19, 18 





Dec 

20, 18 

9 7,12 4 




Deo 

20, 18 





Dec 

20, 18 





Dec 

21, IS 

9 7,12 6 




Dec 

23, 18 

9 8 




Deo 

23, 18 

16 7,15 9 




Deo 

23, 18 

16 1,16 3 


Decimation 


16 7 E 
26 41 9 E 

09 4 E 

26 49 0 E 

26 49 4 E 

27 07 8 E 
45 6 E 


126 87 4 E 
27 01 0 E 

26 24 1 E 
26 43 2 E 

26 42 8 E 


27 18 2 E 


26 23 2 E 
23 2 E 


37 9 E 
26 24 2 E 

26 30 6 E 
26 33 6 E 
26 38 7 E 


26 36 8 E 
26 33 6 E 
26 85 8 E 
26 53 5 E 


26 46 1 E 
26 58 4 E 
26 32 2 E 
26 08 5 E 


L M T 


h 

16 9 
16 6 
16 6 
16 6 
15 2 

17 6 
15 1 
17 0 
10 4 
12 3 


13 3 
11 6 


11 7 
13 4 


13 9 


16 8 
11 6 
15 7 
10 8 

11 0 
10 8 
10 6 
10 7 
10 9 


10 9 
16 7 

11 1 
16 2 

11 2 
11 4 

10 9 
16 7 

11 2 
15 6 

11 0,12 4 
15 4,16 7 


11 5 


16 5 
16 8 

15 4 

16 8 

15 4 

16 8 

15 8 

15 8 

16 1 
16 7 


tination 

Hot Intensity 

Instruments 







Obs’r 

Value 

L M T 

Value 

Mag'] 

Dip Circle 


Q / 

h h 

cos 




85 30 2 N 




164 12 

PK 

86 38 6 N 




164 1 

PK 

86 29 6 N 

16 6 

04578 

305 

206 123 

OW 

86 23 1 N 

16 6 

04699 

305 

206 123 

OW 

86 32 2 N 

16 2 

04669 

305 

205 123 

OW 

86 32 0 N 

17 6 

04665 

305 

205 667 

OW 

86 32 3 N 

15 1 

04668 

305 

206 123 

OW 

86 33 0 N 

17 0 

0464S 

305 

206 567 

OW 

85 33 1 N 

10 4 

04636 

305 

206 123 

OW 

85 33 0 N 

12 3 

04533 

305 

206 667 

OW 




8 


HUS 


12 0,16 0 

04692 

8 


HUS 

86 33 4 N 

13 3 

04633 

305 

206 123 

HUS 


12 1,16 1 

04637 

8 


HUS 

85 33 0 N 

11 6 

04545 

305 

205 123 

HUS 


12 2,16 8 

04582 

8 


HUS 

85 33 9 N 

11 6 

04545 

305 

205 123 

HUS 

86 31 6 N 

IS 4 

04559 

305 

205 123 

HUS 


15 4 

04533 

8 


HUS 

86 31 8 N 




205 12 

HUS 




8 

, 

HUS 


16 4,17 8 

04606 

8 


HUS 

86 30 ON 

16 8 

04689 

305 

206 123 

HUS 

86 29 1 N 

11 7 

04605 

305 

206 123 

HUS 

85 31 8 N 

16 7 

04561 

305 

206 123 

RA 

85 30 9 N 

10 8 

04674 

305 

2Q6 123 

RA 


11 8,16 6 

04664 

8 


HUS 

86 30 4 N 

11 0 

04599 

305 

206 123 

RA 

86 29 5 N 

10 8 

04614 

305 

206 123 

RA 

86 32 7 N 

10 5 

04548 

305 

206 123 

RA 

85 31 4 N 

10 7 

04669 

305 

206 123 

RA 

85 31 7 N 

10 9 

04580 

305 

205 366 

RA 




8 


RA 


11 6,16 6 

04533 

8 


RA 

86 31 5 N 

10 8,16 7 

04618 

305 

206 127 

RA 

86 28 6 N 



8 

206 567 

RA 

85 30 8 N 



8 

206 123 

RA 

86 33 6 N 

11 1 

04574 

305 

^6 667 

RA 


11 0,16 7 

04667 

8 


RA 

86 30 4 N 

10 8,11 7 

04579 

305 

206 123 

RA 

86 31 2 N 




206 567 

RA 

85 29 9 N 

10 9,15 8 

04580 

305 

206 123 

RA 

86 30 5 N 



8 

206 667 

RA 

86 32 3 N 

11 3,16 0 

04594 

305 

206 127 

RA 

86 26 7 N 



8 

206 567 

RA 




8 


RA 

85 29 7 N 

11 0,12 4 

04608 

305 

206 123 

RA 

86 30 4 N 

15 4,16 7 

04604 

305 

206 667 

RA 




8 


lU 




8 


RA 

86 31 1 N 

11 6 

04567 

305 

206 123 

RA 




8 


RA 


10 6,12 1 

04572 

8 


RA 


10 6,11 8 

04566 

8 


RA 

86 31 2 N 

16 6 

04681 

305 

206 127 

RA 

86 32 3 N 

16 8 

04541 

305 

206 366 

RA 


10 4,11 8 

04669 

8 


RA 

86 31 6 N 

16 4 

04569 

306 

206 366 ' 

RA 

85 28 9 N 

16 8 

04601 

305 

206 127 

RA 


10 6,11 9 

04568 

8 


RA 

86 29 6 N 

16 4 

04594 

306 

206 123 

RA 

86 28 0 N 

16 8 

04637 

305 

206 667 

RA 


10 4,11 8 

04608 

8 


RA 

86 31 2 N 

16 8 

04533 

306 

206 123 

RA 

85 35 4 N 

16 8 

04613 

305 

206 667 1 

RA 


10 4,11 8 

04668 

8 

] 

RA 

86 30 7 N 

16 1 

04577 

306 

205 123 J 

RA 

85 30 6 N 

16 7 

04614 

306 

206 667 ] 

RA 


10 4,12 0 

04660 

8 


EiA 


id 6,12 0 

04627 

8 

3 

RA 




8 

] 

RA 


1 


8 

] 

RA 


“urm* 191^1920 obia„«d by the 

IB oDwrvaiions tor toew data were not m hand at the tune of pubhoation of Volume IV givm* land magnetic reaulte fot 1918-1920 
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Land Magnetic Obseevations, 1921-1926 


ASIA 


SiBEBiA (Including Arctic Sea off Coast)^ — Continued 


Long 

Latitude East Date 
of Gr 


Declination Inohnation Hor Intensity Instruments 

Local Mean Tune Value L M T Value L M T Value Mag’r Dip Circle 


No 4,Winter-Quarters, 77 32 6 N 105 40 
1918-1 9 19-Contt7i wed 


Jan 

2, 

’19 






Jan 

8, 

19 






Jan 

9. 

19 






Jan 

10, 

19 






Jan 

14, 

19 






Jan 

15, 

19 

10 

5, 

rlO 

7 


Jan 

16, 

19 






Jan 

17, 

19 

9 

2 




Jan 

17, 

19 






Jan 

20, 

19 

10 

6 




Jan 

20, 

19 






Jan 

21, 

19 

9 

8, 

,11 

0 


Jan 

21, 

19 






Jan 

22, 

19 






Jan 

23, 

19 

9 

9 




Jan 

24. 

19 

10 

2, 

12 

6 


Jan 

24, 

19 






Jan 

26, 

19 






Jan 

27, 

19 

10 

5, 

10 

7,10 

9 

Jan 

27, 

19 

11 

1 

11 

3,11 

6 

Jan 

27, 

19 







Jan 28 f 
Jan 28, 
Jan 29, 
Jan 30, 
Jan 31 , 
Jan 31, 
Feb 1, 
Feb 3, 
Feb 3, 
Feb 4, 
Feb 6, 
Feb 5, 
Feb 6, 
Feb 6, 
Feb 7, 
Feb 7, 
Feb 10, 
Feb 11, 
Feb 12, 
Feb 12, 
Feb 13, 
Feb 14, 
Feb 17, 
Feb 18, 
Feb 19, 
Feb 20, 
Feb 21, 
Feb 24, 
Feb 25, 
Feb 26, 
Feb 27, 
Feb 27, 
Feb 28, 
Mar 3, 
Mar 5, 
Mar 6, 
Mar 7, 
Mar 11, 
Mar 12, 
Mar 13, 
Mar 14, 
Mar 17, 
Mar 18, 
Mar 19 , 
Mar 20, 
Mar 21, 
Mar 24, 
Mar 25, 
Mar 27, 
Apr 4, 


19 98,] 

19 

19 10 1.] 
19 9 9,] 

19 98,] 

19 

19 10 3 
19 11 9 
19 
19 

19 10 1 
19 

19 10 0,1 
19 

19 10 1,1 

19 

19 

19 

19 10 0,1 

19 

19 

19 

19 

19 

19 

19 14 8,1 

19 

19 

19 

19 

19 

19 14 9,1 

19 

19 

19 

19 

19 

19 9 7,1 

19 

19 

19 16 4,1 

19 

19 

19 

19 9 7 

19 

19 10 2,1 
19 

19 14 6*,1 
19 14 3,1 
19 14 7,1 
19 14 9,1 
19 14 7,1 


26 20 2 E 
26 34 6 E 


26 36 4 E 
26 39 7 E 


26 28 4 E 
26 39 0 E 
26 41 1 E 

26 48 3 E 
26 20 4 E 


85 32 8 N 

86 30 2 N 
85 33 3 N 
85 34 3 N 
85 30 2 N 
85 31 6 N 
85 31 0 N 


85 32 7 N 16 7 


85 30 4 N 16 6 
85 32 3 N 


85 36 0 N 16 1 
85 35 7 N 12 8 


85 34 6 N 16 2 

10 6,11 8 

85 33 6 N 16 1 


10 4,11 7 
86 31 7 N 16 1 


85 31 6 N 16 1 

86 33 6 N 16 1 

86 33 1 N 16 1 
85 33 4 N 16 3 


04S40 m 


86 32 2 N 
86 32 1 N 
86 32 0 N 

86 34 0 N 
86 29 1 N 
86 29 0 N 

85 29 2 N 

86 29 5 N 
86 33 2 N 

86 28 3 N 

85 32 0 N 

86 32 6 N 
86 31 0 N 
86 31 5 N 

85 28 8 N 

86 31 4 N 
86 30 1 N 
86 32 6 N 
86 33 6 N 

86 36 ON 
85 83 4 N 

85 33 6 N 

86 42 4 N 
85 36 1 N 

85 34 6 N 

86 30 5 N 
86 41 0 N 


16 8 
16 0 
16 9 

10 8,12 1 
16 1 
16 2 
16 2 
16 0 
16 9 
16 8 

15 6,17 0 

15 7 

16 7 

15 7 

16 7 
11 2 

16 6,17 1 
16 1 
11 5 
16 2 
16 7 


10 8,12 1 04610 8 


205 123 
205 1 
205 12 
205 12 
205 123 

205 12 

206 567 


205 567 
205 U 


206 356 
206 127 


205 121 
205 667 
205 123 

205 127 
205 156 
205 607 
205 356 
205 121 
205 507 

205 121 

206 667 
206 3 
206 507 
206 127 

205 356 
205 127 
205 356 
205 667 
154 12 


20 26 4 E 
26 35 2 £ 
26 26 0£ 

25 53 1 E 

26 20 4 E 


16 3,16 6 

15 0,16 4 

16 6,16 8 
15 6,16 9 
15 3,16 6 


04644 8 
04758 8 
04692 8 
04646 8 
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Results op Land Observations, 1921-1926 

ASIA 


SiBBBiA (In’cltidinq Arctic Sea off Coast)* — Continued 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 


Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Obs’r 

No 4, Winter-Quarters 

0 / 

o 


h h h 

0 / 

h h 

o / 

h h 

C 0 8 




1018-19 19-Co7u:Ztided 

77 32 6 N 

105 40 

Apr 14, ’19 

14 5,17 0 

26 33 4 E 



15 1,16 4 

04532 

8 


RA 




Apr 16, 19 

14 7,17 0 

26 29 0 E 



16 3,16 5 

04581 

8 


HA 




Apr 18, 19 

16 0,17 2 

26 20 4 E 



16 6,16 7 

04671 

8 


RA 




Apr 21 19 

16 0,17 2 

26 68 9 E 



16 6,16 7 

04632 

8 


RA 




Apr 24, 19 

14 7,16 9 

26 26 6 E 



15 3,16 4 

04542 

8 


RA 




Apr 28, 19 

9 8,12 1 

26 38 0 E 



10 5,11 6 

04524 

8 


RA 




May 2 , 19 

9 9 

28 23 6 E 





8 


RA 




May 6 , 19 

10 1 

29 42 7 E 





8 


RA 




May 7, 19 

9 7,12 6 

26 49 6 E 



10 3,11 3 

04519 

8 


RA 




May 9 , 19 

9 7,11 9 

26 48 4 E 



10 3,11 4 

04482 

8 


RA 




May 12, 19 

9 8,11 9 

26 49 8 E 

* 


10 3,11 4 

04521 

8 


RA 




May 14, 19 

9 7, 9 9 

27 01 0 E 





8 


RA 




May 16, 19 

10 1,12 2 

27 06 0 E 



10 7,11 7 

04558 

8 


RA 




May 19, 19 

9 9 

26 53 7 E 



10 5,11 6 

04518 

8 


RA 




May 21, 19 

9 7,11 8 

27 26 8 E 



10 3,11 3 

04540 

8 


RA 




May 23, 19 

0 8,11 9 

26 46 3 E 



10 4,11 4 

04521 

8 


RA 




May 26, 19 

9 9,12 3 

27 22 1 E 



10 5,11 7 

04505 

8 


RA 




May 28, 19 

9 8,12 3 

26 48 8 E 



11 0 

04497 

8 


RA 




May 30, 19 

9 8,12 0 

26 52 0 E 



10 4,11 4 

04506 

8 


RA 




Jun 3 , 19 

9 7,12 2 

26 61 4 E 



10 3,11 6 

04482 

8 


RA 




Jun 6, 19 

9 8,11 9 

26 44 7 E 



10 4,11 4 

04493 

8 


RA 




Jun 10, 19 

9 9,12 3 

27 16 3 E 



10 6,11 7 

04534 

8 


RA 




Jun 13, 19 

9 7,12 0 

26 48 6 E 



10 2,11 4 

04496 

8 


RA 




Jun 17, 19 

9 6,11 6 

26 59 6 E 



10 1,11 0 

04512 

8 


RA 




Jun 20, 19 

9 7,11 8 

26 69 0 E 



10 3,11 3 

04492 

8 


RA 




Jun 24, 19 

0 8,12 0 

27 11 2 E 



10 4,11 4 

04636 

8 


RA 




Jun 27, 19 

10 0,12 2 

26 50 3 E 



10 6,11 6 

04496 

8 


RA 




Jul 1, 19 

9 9,12 0 

26 66 0 E 



10 4,11 6 

04610 

8 


RA 




Jul 3, 19 

14 4,16 5 

26 33 0 E 



15 0,16 0 

04560 

8 


RA 




Jul 8, 19 

14 5,16 7 

26 07 6 E 



15 0,16 1 

04664 

8 


RA 




Jul 11, 19 

10 0,12 2 

26 48 8 E 



10 6,11 6 

04510 

8 


RA 




Jul 12, 19 

9 8,12 0 

26 44 7 E 



10 4,11 5 

04548 

8 


RA 




Jul 16, 19 

14 8,17 0 

26 26 8 E 



16 4,16 4 

04526 

3 


RA 




Jul 17, 19 

14 8,17 0 

26 67 6 E 



16 4,16 4 

04548 

8 


RA 




Jul 18, 19 

14 9,17 1 

25 49 0 E 



16 6,16 6 

04678 

8 


RA 




Jul 19, 19 

9 4,11 5 

27 16 8 E 



10 0,11 1 

04484 

8 


RA 




Jul 21 , 19 

14 3,16 5 

26 32 4 E 



14 9,16 0 

04492 

8 


RA 




Jul 22, 19 

14 6,16 9 

25 37 6 E 



15 2,16 4 

04712 

8 


RA 




Jul 25, 19 

9 9 

26 68 3 E 



10 2 

> 04495 

8 


RA 




Jul 29, 19 

9 6,11 8 

26 40 9 E 



10 1,11 3 

04490 

8 


RA 




Jul 31. 19 

14 6,16 9 

26 09 1 E 



15 2,16 4 

04676 

8 


RA 




Aug 6, 19 

14 9,17 0 

26 22 2 E 



15 4,16 6 

04532 

8 


RA 




Aug 11, 19 

9 8 

27 14 6 E 





g 


PA 

No 46, WmteivQuar- 












XI1A. 

ters 1918-1919 

77 32 6 N 

106 40 

Mar 7 , 19 



16 2 

86 38 9 N 




205 12 

ow 




Mar 10, 19 



11 6 

86 33 9 N 

11 6 

0J^28 

305 

206 667 

HH 




Mar 11, 19 



11 6 

86 33 3 N 

11 6 

045S8 

305 

205 127 

OW 




Mar 12, 19 



11 6 

85 32 5 N 

11 7 

04548 

305 

206 356 

HH 




Mar 13, 19 



16 2 

86 32 2 N 

16 2 

04567 

305 

205 127 

OW 




Mar 14, 19 



11 8 

86 81 3 N 

11 3 

04570 

305 

205 356 

HH 




Mar 17, 19 



11 3 

85 39 9 N 

11 3 

044^7 

305 

206 127 

OW 




Mar 18, 10 



11 4 

86 34 0 N 

11 4 

04619 

305 

206 366 

HH 




Mar 19, 19 



11 6 

86 34 ON 

11 6 

046S1 

305 

206 127 

OW 




Mar 20, 19 



11 2 

86 33 2 N 

11 2 

04545 

305 

206 567 

HH 




Mar 21, 19 



11 5 

86 39 0 N 

11 6 

044S7 

305 

205 127 

OW 




Mar 24, 19 



11 5 

86 35 2 N 

11 4 

04514 

305 

206 667 

HH 




Mar 25, 19 



11 4 

86 83 6 N 




205 12 

OW 




Mar 27, 19 



15 7 

86 33 3 N 

16 7 

04656 

305 

205 127 

HH 




Apr 4, 19 



16 8 

86 35 6 N 




154 12 

HUS 




Apr 7, 19 



16 7 

86 27 6 N 




154 12 

HUS 




Apr 9, 19 



16 2 

86 28 0 N 




154 12 

HUS 




Apr 11, 19 



16 6 

86 27 1 N 




154 12 

HUS 




Apr 14, 19 



15 3 

86 33 6 N 




154 12 

HUS 




Apr 16, 19 



16 6 

85 31 0 N 




154 12 

PK 




Apr 24, 19 



16 1 

86 33 6 N 

16 0 

046S8 

305 

206 667 

OW 

No 4c, Wmter-Quar- 



Apr 28, 19 



11 3 

86 33 9 N 

11 4 

04530 

305 

206 127 

OW 

tere 1918-1919 

77 32 6 N 

105 40 

Apr 28, 19 



11 4 

86 35 0 N 




154 12 

PK 




May 28, 19 



11 5 

86 84 5 N 

11 5 

04633 

305 

206 667 

OW 




May 30, 19 



11 1 

85 35 2 N 

11 1 

04500 

305 

205 123 

OW 




Jul 11, 19 



11 1 

85 33 9 N 

11 1 

04634 

305 

206 128 

OW 




Jul 12, 19 



10 8 

86 32 6N 

10 8 

04544 

305 

206 123 

OW 



1 

Jul 12, 19 



12 7 

86 82 4 N 

12 7 

04553 

305 

206 667 

OW 


> OsoiUatioQB only 




44 Land Magnetic Observations, 1921-1926 

ASIA 


Siberia (Including Arctic Sea off Coast )* — Cordtnued 


Station 

Latitude 

Long 
East 
of Gr 


Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Date 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

NTo 4c, Wmtor-Quar- 













tors 1918-1919-Con- 

o / 

o t 


h h h 

o r 

h h 


h h 

c 0 s 




eluded ' 

77 32 6 N 

105 40 

Jul 22, '19 



15 2 

85 26 7 N 

16 1 

04647 

205 

205 123 

OW 




Jul 22, 19 



17 0 

85 21 7 N 

17 0 

04714 

205 

205 567 

OW 




Jul 26, 19 



10 3 

85 36 2 N 

10 2 

04603 

205 

205 123 

OW 




Jul 29, 19 



10 3 

86 36 7 N 

10 4 

04496 

205 

205 123 

OW 




Jul 29, 19 



11 9 

85 34 0 N 

11 9 

04613 

205 

205 567 

OW 




Aug 6, 19 



15 7 

85 32 5 N 

16 7 

04643 

205 

205 567 

OW 

No 20 

77 32 1 N 

106 45 

Jul 21, 19 



14 9 

85 29 6 N 

14 9 

046$e 

205 

205 123 

OW 




Jul 21, 19 



16 7 

85 30 8 N 

16 7 

04697 

205 

205 567 

OW 

No 6 

77 82 N 

102 44 

Apr 7, 19 



16 7 

85 25 5 N 

16 7 

04673 

205 

205 667 

OW 

No 18 

77 30 2 N 

105 34 

Jul 18, 19 



15 3 

86 00 7 N 

15 3 

OSISI 

205 

205 123 

OW 




Jul 18, 19 



17 4 

84 69 3 N 

17 4 

061 ISO 

205 

205 567 

OW 

No 8 

77 16 N 

101 46 

Apr 19, 19 



16 0 

86 09 4 N 

16 0 

04967 

205 

205 667 

OW 

No 13 

77 Ofi N 

106 21 

May 24, 19 



10 6 

86 24 0 N 

10 6 

04712 

205 

205 123 

OW 

No 12 

76 43 N 

107 03 

May 21, 19 



11 1 

85 16 5 N 

11 1 

04863 

205 

205 667 

OW 

No 9 

70 34 N 

102 47 

May 14, 19 



11 4 

84 59 7 N 

11 5 

05126 

205 

206 123 

OW 

No 7 

76 32 N 

101 16 

Apr 14, 19 



16 9 

86 03 0 N 

16 9 

05072 

205 

205 123 

OW 

No 11 

76 31 N 

106 13 

May 20, 19 



11 8 

85 15 6 N 

11 8 

04866 

205 

205 123 

OW 

No 10 

76 06 N 

104 11 

May 16, 19 



11 4 

86 03 6 N 

11 4 

06070 

205 

205 567 

OW 

No 3 (Port Dickson) 

73 30 2 N 

80 26 

Sop 2, 18 

12 6,20 2 

28 41 E 



16 6,19 3 

07512 

8 


HUS 




Sep 3, 18 

18 2 

28 48 E 

19 4 

82 37 7 N 

20 0 

07486 

205 

205 123 

HUS 

No 380 

70 43 8 N 

162 30 

Oct 2, 24 

15 8 

0 13 4 W 





8 


HUS 




Oot 3, 24 

10 6,10 7,11 0 

0 11 4 W 





8 


FM 




Oot 3, 24 

11 3,11 8,12 0 

0 14 4 W 







FM 




Oct 3, 24 

14 8,15 1,15 4 

0 15 W 





205 


HUS 




Oct 3, 24 

15 7,16 0,16 3 

0 15 W 





205 


HUS 




Oct 8, 24 

12 4 

0 14 7 W 





8 


HUS 




Oot 9, 24 



10 3 

79 14 0 N 

10 2 

107S6 

205 

205 236 

OW 




Oot 9, 24 

14 5 to 












Oct 10, 24 

14 5 (dv) 

0 13 5 W 





8 


MEx» 




Oot 11, 24 

9 0,il 2 

0 15 1 W 



9 6,10 7 

10736 

8 


HUS 




Oct 13, 24 

9 5 to 












Oot 14, 24 

9 5 (dv) 

0 12 5 W 





8 


MEx» 




Oot 14, 24 





11 4,12 4 

10744 

8 


HUS 




Oct 14, 24 





14 0,15 0 

10760 

8 


HUS 




Oct 14, 24 





16 8,17 0 

10764 

8 


HUS 




Oct 16, 24 



9 8 

79 14 0 N 

9 8 

10747 

205 

205 236 

OW 




Oct 15, 24 



11 6 

79 13 9 N 

11 6 

10748 

205 

205 236 

OW 




Oot 15, 24 



16 2 

79 12 9 N 

15 2 

10766 

205 

205 236 

OW 




Oot 16, 24 

9 5 to 












Oct 17, 24 

9 5 (dv) 

0 12 6 W 





8 


MEx» 

No 3606 

70 43 8 N 

162 30 

0<t 3, 24 

10 4,10 6,11 0 

0 12 W 





205 


HUS 




Oct 3, 24 

11 3,11 8,12 0 

0 12 W 





205 


HUS 




Oot 3, 24 

14 8,15 1,15 4 

0 15 4 W 





8 


FM 




Oct 3, 24 

16 7,16 0,16 3 

0 14 5 W 





8 


FM 

No 360c 

70 43 8 N 

162 30 

Oct 14, 24 



11 6 

79 14 6 N 

11 6 

107S9 

205 

206 236 

OW 




Oot 14, 24 



14 5 

79 14 6 N 

14 4 

107S4 

205 

205 236 

OW 




Oot 14, 24 



16 2 

79 13 0 N 

16 2 

10767 

206 

205 236 

OW 




Oct 15, 24 





9 4,10 3 

10750 

8 


HUS 




Oot 15, 24 





11 1,12 1 

10747 

8 


HUS 




Oct 15, 24 





14 6,15 5 

10764 

8 


HUS 

No 36CWi 

70 41 2 N 

162 26 

Nov 13, 24 



15 1 

79 06 6 N 

15 1 

10846 

205 

205 2)6 

OW 




Nov 14, 24 

9 5 to 16 5(dv) 

0 18 4 57 





8 


S<&M 




Nov 20, 24 



11 5 

79 00 0 N 

11 4 

10879 

206 

205 236 

OW 




Nov 21, 24 

12 7 

0 13 3 57 





8 


HUS 




Nov 22, 24 

10 4,12 6 

0 15 1 57 



11 0,12 0 

10866 

8 


HUS 




Nov 26, 24 

: 11 6 

0 22 5 57 





8 


PM 




Nov 26, 24 

12 6 

0 16 5 57 





8 


HUS 




Nov 27, 24 

: 11 6 

0 15 3 57 





8 


FM 




Nov 28, 24 



12 1 

79 07 6 N 

12 0 

10860 

206 

205 236 

OW 




Dec 1, 24 

: 9 8 

0 16 3 57 





8 


PM 




Deo 3 , 24 

: 12 8 

0 17 1 57 





8 


PM 




Deo 4 , 24 



11 3 

79 06 4 N 

11 3 

10872 

205 

205 236 

OW 




Deo 4 , 24 

t 12 8 

0 16 7 57 





8 


HUS 




Dec 5, 24 

t 12 8 

0 15 4 57 





8 


FM 




Deo 6, 24 

k 10 1,12 4 

0 14 6 57 



10 6,11 8 

10867 

8 


HUS 




Dec 8 , 24 

t 12 7 

0 15 2 5V 





8 


PM 




Deo 9 , 24 

[ 12 6 

0 13 5 5V 





8 


HUS 




Deo 10, 24 

k 12 8 

0 14 1 59 





8 


FM 




Deo 11, 24 

1 12 2 

0 10 8 59 





8 


HUS 




Deo 12 , 24 

t 


11 1 

79 07 9 N 

11 1 

10846 

206 

206 36(3) 

OW 




Deo 12, 24 

t 12 7 

0 26 4 59 





8 


PM 




Deo 13, 24 

1 12 9 

0 16 9 59 





8 


FM 




Deo 15, 24 

1 12 5 

0 15 7 59 





8 


FM 




Dec 16, 24 

1 14 7 

0 14 1 59 

r 




8 


FM 


» These 24-hoiir observations were made by all members of the party m turn 
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SiBEKiA (Including Arctic Sea off Coast )* — Cmttmied 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inolination 

Hor Intensity 

Instruments 

Obe’r 

Local Mean Time 

Value 

L M 

T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


0 / 

0 / 




h h h 

0 / 

h 

h 


h h 

c g 6 




No ZQOd—ConUnued 

70 43 2 N 

162 25 

Dec 

17, 

’24 

12 5 

0 14 2 W' 






8 


FM 




Deo 

18, 

24 



11 2 


79 06 7 N 

11 2 

10867 

£06 

205 36(3) 

OW 




Deo 

18, 

24 

12 8 

0 16 1 TV 






8 


HUS 




Dec 

19, 

24 

12 9 

0 16 2 W 






8 


FM 




Deo 

20, 

24 

12 3 

0 19 4 TV 




10 4,11 8 

10864 

8 


HUS 




Dec 

22 

24 

12 1 

0 16 2 TV 






8 


FM 




Dec 

23, 

24 

12 8 

0 23 1 TV 






8 


FM 




Dec 

25, 

24 

12 9 

0 16 6 TV 






8 


HUS 




Dec 

26, 

24 

12 7 

0 14 6 TV 






8 


HUS 




Deo 

27, 

24 

12 4 

0 13 4 TV 






8 


FM 




Dec 

29, 

24 

12 8 

0 12 8 TV 






8 


HUS 




Deo 

30, 

24 

12 4 

0 14 7 TV 






8 


FM 




Deo 

31, 

24 

12 6 

0 16 3 T7 






8 


HUS 




Jan 

1 

25 

12 4 

0 14 8 TV 






8 


HUS 




Jan 

2, 

25 

12 6 

0 16 4 TV 






8 


FM 




Jan 

3, 

25 

11 5 

0 13 0 TV 






8 


FM 




Jan 

5, 

25 

12 4 

0 16 8 






8 


FM 




Jan 

6. 

25 

12 4 

0 14 6 W 






8 


FM 




Jan 

7, 

25 



10 8 


79 08 1 N 

10 6 

10844 

£05 

205 36(3) 

OW 




Jan 

7, 

25 

12 3 

0 13 9 TV 






8 


FM 




Jan 

10, 

25 

12 4 

0 12 8 W 






8 


FM 




Jan 

11» 

25 

12 5 

0 13 2 TV 






8 


FM 




Jan 

13, 

25 

12 1 

0 14 7 TV 






8 


FM 




Jan 

14, 

25 

10 8 

0 16 8 W 




11 4,12 6 

10846 

8 


HUS 




Jan 

16, 

25 



11 1 


79 08 0 N 

11 1 

10838 

£05 

205 36(3) 

OW 




Jan 

15, 

25 

12 9 

0 U 1 W 






8 


FM 




Jan 

17, 

26 

12 9 

0 19 7 W 






8 


HUS 




Jan 

19, 

25 

12 2 

0 28 1 W 






8 


FM 




Jan 

20, 

25 

12 9 

0 38 0 W 






8 


FM 




Jan 

21, 

25 

12 8 

0 13 6 TV 






8 


HUS 




Jan 

22, 

25 



11 2 


79 08 0 N 

a 2 

10840 

£05 

205 30(3) 

OW 




Jan 

22 

25 

12 6 

0 16 5 W 






8 


FM 




Jan 

23, 

25 

12 5 

0 13 6 W 






8 


FM 




Jan 

24, 

26 

12 0 

0 20 2 W 






8 


FM 




Jan 

26, 

26 

14 8 

0 16 2 TV 






8 


FM 




Jan 

27, 

25 

11 0 

0 12 8 W 






8 


FM 




Jan 

28, 

25 

10 0 

0 16 8 TV 






8 


HUS 




Jan 

29, 

25 



10 5 


79 08 2 N 

10,4 

10845 

£05 

205 36(3) 

OW 




Jan 

29, 

26 

14 9 

0 14 6 TV 






8 


FM 




Jan 

30, 

26 

11 4 

0 16 6 TV 






8 


FM 




Jan 

31, 

25 

9 8,12 0 

0 17 6 TV 




10 4,11 4 

10864 

8 


HUS 




Feb 

2, 

25 

14 7 

0 14 9 TV 






8 


FM 




Feb 

3, 

25 

11 6 

0 14 4 TV 






8 


FM 




Feb 

4, 

26 

12 6 

0 13 4 TV 






8 


FM 




Feb 

6, 

25 



11 2 


79 07 7 Nf 

11 3 

10845 

£05 

205 6(3) 

OW 




Feb 

6, 

25 

12 8 

0 13 8 TV 






8 


FM 




Feb 

6 , 

25 

12 9 

0 14 2 TV 






8 


FM 




Feb 

9, 

25 

12 3 

0 37 7 W 






8 


FM 




Feb 

10, 

26 

9 5 

0 13 2 W 






8 


FM 




Feb 

11, 

25 

12 6 

0 20 1 TV 






8 


FM 




Feb 

12, 

26 

12 8 

0 17 2 TV 






8 


FM 




Feb 

13, 

25 



10 8 


79 08 8 N 

10 8 

10881 

£05 

205 36(3) 

OW 




Feb 

13, 

25 

14 7 

0 19 1 TV 






8 


FM 




Feb 

18, 

25 

10 9,11 1 

0 24 8 TV 






8 


FM 




Feb 

19, 

26 



10 6 


79 08 5 NT 

10 e 

10843 

£06 

206 36(8) 

OW 




Feb 

19, 

25 

11 9 

0 16 8 TV 






8 


FM 




Feb 

20, 

25 

9 9,11 9 

0 30 4 TV 




10 5 11 4 

10806 

8 


HUS 




Feb 

21, 

26 

12 8 

0 18 0 TV 






8 


PM 




Feb 

23, 

26 

16 4 

0 16 2 TV 






8 


FM 




Feb 

24, 

25 

12 2 

0 14 9 TV 






8 


PM 




Feb 

26, 

26 

12 9 

0 17 1 TV 






8 


PM 




Feb 

26, 

26 



11 2 


79 08 9 NT 

11 2 

10830 

£06 

206 36(3) 

OW 




Feb 

27, 

26 

12 6 

0 14 2 TV 






8 


FM 




Feb 

28, 

26 

10 0 12 2 

0 12 8 TV 




10 6,11 7 

10856 

8 


HUS 




Mar 

2, 

26 

12 7 

0 09 8 TV 



< 



8 


FM 




Mar 

3, 

26 

12 6 

0 10 8 TV 






8 


FM 




Mar 

4, 

26 

12 7 

0 11 9 TV 






8 


PM 




Mar 

6, 

26 



10 6 


79 08 2 N 

10 6 

10884 

£05 

206 36(3) 

OW 




Mar 

5, 

26 

12 4 

0 14 2 TV 






8 


PM 




Mar 

10, 

26 

8 9 

0 17 4 TV 






8 


FM 




Mar 

11, 

26 

0 6 

0 14 0 TV 






8 


FM 




Mar 

12, 

25 



10 9 


79 08 5 N 

10 9 

10880 

£05 

206 36(8) 

OW 




Mar 12, 

25 

12 8 

0 18 8 TV 






8 


PM 






Long 

Latitude East Date 
of Gr 


Land Magnetic Obsbevations, 1921-1926 
ASIA 

S3BBIA (Including Aectic Sea off Coast)’^ — C onfontiei 


Inclination Hor Intensity 




Local Mean Tune Value L M T Value L M T Value 


h A c 0 9 
10 2,11 1 10840 



11 7 

10 9,12 0 



10 3,11 2 


108$7 m 
8 


loaifi 80 S 

8 


10 7 

10 1,11 1 


10 0,10 9 


10 5,11 4 
15 2 


10 7 

14 9,15 8 I 


205 36(3) 


205 30(3) 


m 

8 


205 30(3) 


moo 80S 

8 


205 36(3) 


1090S 80S 

10853 8 


205 30(3) 

205 36(3) 
205 230 
205 230 
205 230 




























Results of Land Observations, 1921-1926 

ASIA 

SiBEBiA (Including Abctic Sea off Coast)^ — CmUmied 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inolmation 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L 

M T 

Value 

L 

M T 

Value 

Mag’r 

Dip Circle 


o 

/ 


o 




h 

h 

h 

0 

/ 



h 


h 

0 

/ 


h 

h 


e g 8 





No 31 

69 

54 

N 

173 

30 

Jun 

6, ’20 








3 

4 


78 

18 

ON 

3 

4 


11686 

806 

205 

123 

OW 

No 21 (Ayon Island), 





























"Winter-Quarters 1919 





























-1920 

69 

52 

6N 

167 

43 

Oot 

29, 19 








11 

1 


78 

20 

9N 

11 

1 


1168$ 

805 

206 

123 

OW 







Nov 

5. 19 







i 

11 

4 


78 

21 

2N 






205 

56 

OW 







Nov 

12, 19 








11 

5 


78 

23 

4N 

11 

5 


11671 

806 

205 

123 

OW 







Nov 

19, 19 








11 

6 


78 

19 

6N 

11 

5 


11609 

806 

205 

356 

OW 







Jun 

18, 20 








11 

3, 

12 6 

78 

21 

6N 

11 

3 


11651 

806 

206 

12356 

OW 

No 40 (Ayon Island) 

69 

51 

2 N 

167 

57 

Jim 

16, 20 

17 

1,19 

2 

3 

34 

0 

E 

20 

0 


78 

21 

ON 

17 

7,18 

7 

11661 

8 

154 

12 

HUS 







Jun 

17, 20 

12 

9,14 

9 

3 

19 

0 

E 

16 

8 


78 

18 

4N 

13 

5,14 

4 

11593 

8 

154 

12 

HUS 

No 30 

69 

50 

N 

176 

30 

Jun 

4. 20 








3 

9 


78 

07 

4N 

3 

9 


11741 

806 

205 

356 

OW 

No 29 

69 

27 

N 

178 

35 

Jun 

2, 20 








4 

3 


77 

56 

ON 

4 

3 


11896 

806 

205 

123 

OW 

No 39 

69 

00 

8N 

167 

04 

May 

7, 20 

11 

5 


2 

25 

5 

E 

17 

1 


77 

36 

IN 

13 

0,14 

4 

12254 

8 

154 

12 

HUS 

No 28 

68 

55 

N 

180 

31 

May 

31, 20 








6 

3 


77 

30 

8N 

6 

3 


18877 

806 

205 

356 

OW 

No 37 

68 

36 

7N 

163 

45 

Apr 

11, 20 

13 

7,16 

2 

0 

16 

2 

W 







14 

4,15 

7 

12384 

8 



HUS 







Apr 

12, 20 

10 

1,10 

3 

0 

02 

6 

W 

13 

3 


77 

32 

4N 





8 

154 

12 

HUS 

No 36 (Panteleika) 

68 

36 

IN 

161 

55 

Apr 

1, 20 

10 

8,14 

7 

1 

17 

2 

w 

17 

1 


77 

49 

2N 

12 

0,14 

0 

12033 

8 

164 

12 

HUS 







Apr 

2, 20 

11 

9,15 

6 

1 

16 

2 

w 

16 

8 


77 

48 

2N 

12 

5,14 

6 

12038 

8 

154 

12 

HUS 

No 34 

68 

36 

N 

166 

00 

Nov 

5, 19 














14 

5 


12296 

8 



HUS 







Nov 

6, 19 








14 

4 


77 

33 

6N 

10 

3,11 

6 

12304 

8 

154 

12 

HUS 

No 38 

68 

34 

3N 

165 

56 

Apr 

28. 20 

9 

0,11 

5 

1 

13 

5 

E 

13 

6 


77 

32 

8N 

9 

7,10 

9 

12389 

8 

154 

12 

HUB 

No 27 

68 

18 

N 

182 

20 

May 

27, 20 








15 

4 


77 

06 

IN 

16 

4 


18631 

806 

205 

123 

OW 

No 36 

68 

18 

6N 

164 

52 

Dec 

24, 19 

12 

8 


0 

52 

5 

E 











8 



HUS 







Deo 

31, 19 

10 

1,12 

9 

0 

30 

5 

E6 







11 

8 


12732 

8 



HUS 







Jan 

1, 20 








12 

2 


77 

08 

4N 






154 

12 

HUS 







Jan 

7, 20 

11 

1 


0 

40 

8 

E 







11 

9 


12728 

8 



HUS 







Jan 

21, 20 

9 

9,12 


0 

46 

2 

E 







10 

6,12 

0 

12734 

8 



HUS 







Jan 

24, 20 








10 

6 


77 

10 

IN 






164 

12 

HUS 



* 




Jan 

28, 20 

11 

0,13 

6 

0 

52 

0 

E 

14 

8 


77 

08 

4N 

11 

6,13 

0 

12734 

8 

154 

12 

HUS 







Feb 

4, 20 

13 

6 


0 

47 

0 

E 







14 

3,15 

6 

12734 

8 



HUS 







Feb 

11, 20 

9 

6,14 

1 

0 

54 

2 

E 

15 

2 


77 

10 

6N 

10 

5,13 

5 

12740 

8 

154 

12 

HUS 







Feb 

18, 20 

9 

9,12 

4 

0 

47 

6 

E 

14 

5 


77 

10 

ON 

10 

5,11 

8 

12722 

8 

154 

12 

HUS 







Feb 

26, 20 

10 

8,14 

0 

0 

42 

0 

E 







11 

4,13 

6 

12730 

8 



HUS 







Mar 

3, 20 

10 

0,13 

5 

0 

50 

3 

E 

15 

0 


77 

09 

ON 

10 

9,12 

8 

12727 

8 

154 

12 

HUS 

No 26 

67 

49 

N 

184 

10 

May 

26, 20 








12 

5 


76 

40 

8N 

12 

5 


13047 

806 

205 

356 

OW 

No 26 

67 

15 

N 

185 

20 

May 

24, 20 








18 

3 


76 

16 

6N 

18 

3 


13460 

806 

205 

123 

OW 

No 63 (Pitlekai) 

67 

06 3 N 

186 

29 

Apr 

13, 21 

12 

7,14 

6 

16 

03 


E 

13 

7 


76 

26 

2N 

13 

7 


13813 

806 

205 

123 

HUS 

No 24 

67 

01 

N 

187 

45 

May 

22, 20 








15 

4 


76 

12 

9N 

15 

4 


13409 

806 

205 

356 

OW 

No 41 (Cape Serdae 





























Kamen), Winter- 





























Quarters 1920-1921 

66 

63 2 N 

188 

21 

Nov 

29, 20 














11 

5,12 

8 

13394 

8 



HUS 







Deo 

1, 20 








12 

0 


76 

14 

ON 

11 

7,11 

8 

13380 

806 

206 

123 

HUS 







Deo 

2, 20 








11 

5 


76 

13 

IN 

11 

6 


13411 

806 

205 

123(7) 

HUS 







Deo 

6, 20 








11 

9 


76 

14 

IN 

11 

9 


13407 

805 

206 

123(7) 

HUS 

No 416 (Cape Serdae 





























Kamen), Winter- 





























Quarters 1920-1921 

66 

53 ON 

188 

21 

Jan 

7, 21 

10 

5 


16 

38 


E 

12 

0 


76 

15 

8N 

12 

0 


13346 

806 

205 

123 

HUS 







Jan 

12, 21 

10 

7 


16 

31 


E 

12 

6 


76 

15 

4N 

12 

6 


13363 

806 

205 

123(7) 

HUS 







Jan 

13, 21 

11 

2 


16 

36 

0 

E 







11 

9,13 

4 

13352 

8 



HUS 







Jan 

19, 21 

10 

7,13 

8 

16 

38 


E 

12 

2 


76 

16 

8N 

12 

2 


13360 

806 

205 

123(7) 

HUS 







Jan 

22, 21 

10 

8,13 

4 

16 

35 

0 

E 







11 

4,12 

8 

18362 

8 



HUS 







Jan 

25, 21 

11 

2,13 

7 

16 

32 


E 

12 

4 


76 

15 

2N 

12 

4 


13364 

806 

205 

123(7) 

HUS 

No 41c (Cape Serdze 





























Kamen) 

66 

53 ON 

188 

21 

Apr 

26, 21 

13 

8,16 

6 

16 

39 

2 








14 

4,15 

8 

13344 

8 



HUS 

No 41d(Cape Serdze 





























Kamen) 

66 

63 ON 

188 

21 

Apr 

26, 21 

13 

5,17 

8 

16 

40 


E 

15 

4 


76 

16 

9N 

15 

2 


13330 

806 

206 

123 

OW 







Apr 

26, 21 








16 

1 


76 

16 

2N 

16 

2 


13339 

806 

205 

66(7) 

OW 

No 23 

66 

32 

N 

189 

00 

May 

18, 20 








16 

5 


76 

06 

ON 

16 

5 


13609 

806 

206 

123 

OW 

No 61 

66 

10 

N 

183 

60 

Mar 

15, 21 

12 

3 


13 

29 


E 

13 

0 


75 

35 

7N 

13 

0 


13949 

806 

206 

123 

HUS 

No 22 (Kam-ge-slcon) 

66 

03 

N 

189 

50 

Mar 

3, 20 








11 

6 


75 

36 

6N 

11 

6 


13989 

806 

205 

123 

OW 







Mar 

9, 20 








12 

1 


75 

37 

3N 

12 

1 


13986 

806 

205 

356 

OW 







Mar 

23. 20 








12 

4 


76 

35 

4N 

12 

6 


13969 

806 

206 

123 

OW 







Mar 

25, 20 








15 

6 


75 

38 

7N 

16 

6 


13899 

806 

205 

123 

OW 







Apr 

5, 20 








15 

6 


76 

84 

8N 

15 

6 


13976 

806 

205 

123 

OW 







Apr 

6, 20 








12 

3 


75 

38 

ON 

12 

8 


13899 

806 

205 

356 

OW 







Apr 

12, 20 








11 

9 


76 

37 

3N 

12 

0 


13988 

806 

206 

123 

OW 







Apr 

13, 20 








11 

8 


76 

36 

9N 

11 

8 


13984 

806 

205 

356 

OW 







Apr 

23, 20 








13 

6 


76 

35 

5N 

13 

7 


18937 

806 

205 

123 

OW 

No 42 (Kam-ge-elcon) 

66 

OS 

N 

189 

50 

Feb 

4, 21 

11 

0 


17 

33 


E 

12 

4 


75 

40 

2N 

12 

4 


13819 

806 

206 

123 

HUS 

Kam-ge^on 

66 

03 

N 

189 

50 

Jun 

30, 22 

12 

5 


17 

00 


E 

13 

6 


76 

36 

8N 

13 

5 


13907 

806 

206 

123 

HUS 

No 60 

65 

39 

N 

183 

06 

Mar 

18, 21 








7 

5 


74 

56. 

,6N 

7 

5 


14476 

805 

205 

123 

S4;W 

No 49 (Mass-kan) 

65 

31 2 N 

181 

25 

Mar 

8, 21 

10 

9,12 

4 

10 

09 


E 

11 

7 


74 

59 2 N 

11 

7 


14460 

806 

205 

123 

SAW 


* Magnetic etonu 
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Land Magnetic Observations, 1921-'1926 


ASIA 

Siberia (Including Arctic Sea off Coast) — Concluded 


station 

Latitude 

Long 
East 
of Qr 

Date 

Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 



o / 


h h h 

o t 

h h 

0 / 

h h 

c g 8 




No 43 (Yan-dang-ai) 

65 30 N 

188 55 

Feb 9, ’21 

10 3 

15 16 E 

11 4 

75 09 5 N 

11 4 

ime 

S06 

205 121 

8&W 

No 52 

65 28 N 

185 55 

Mar 29, 21 



12 6 

75 05 5 N 

12 6 

14S44 

S06 

205 12 3 

lUIS 

No 48 (Aii-ma-la) 

65 01 4 N 

1S4 12 

Mar 1, 21 



11 8 

74 16 2 N 

11 8 

1610b 

£06 

205 12 3 

SAW 




Mar 21. 21 

11 4,16 3 

11 34 E 

14 2 

74 16 3 N 

13 2 

1607b 

m 

205 125 


No 44 (Jan-da-ken- 



Mar 21, 21 



14 2 

74 16 5 N 

15 2 

16004 

£06 

206 36(7) 

S&W 

nut) 

64 54 N 

187 25 

Feb 14, 21 

9 6,11 4 

16 04 E 

10 5 

74 40 1 N 

10 6 

1477B 

206 

205 12 3 

SAW 

No 47 

64 50 N 

185 25 

Feb 23, 21 



12 3 

74 26 3 N 

12 3 

14906 

206 

205 12 3 

SAW 

No 45 (Nabba-kotta) 

64 34 N 

187 98 

Feb 17, 21 



13 9 

74 24 9 N 

14 0 

14861 

206 

205 12 3 

SAW 

No 46 (EmmaHarboi) 

64 24 N 

186 48 

Feb 20, 21 

13 1,14 7 

14 29 E 

13 9 

74 13 9 N 

13 9 

16040 

206 

205 12 3 

SAW 


Straits Settlements 



o / 

o / 


Singapore, Holland 




Road 

1 19 0 N 

103 47 

Nov 20, ’21 

Singapore, Botanical 




Gardens 

1 18 9 N 

103 40 

Nov 27, 21 

Singapore Observatory 

1 16 i N 

103 40 

Nov 30, 21 
Nov 27, 23 
Nov 28, 23 
Nov 29, 23 


h h h 
7 1,83 

10 0,11 3 

10 2,11 4 

11 <),15 7,17 0 
9 2 10 6 

14 1,15 4 


o / 

h h 

0 ; 

h h 

c g 8 


0 32 2E 

9 4 

17 20 2 S 

7 4, 8 0 

38956 

33 

0 36 2E 

14 8 

17 22 6 S 

10 4,11 0 

38986 

13 

0 33 OE 

12 3 

17 27 4 S 

10 5,11 1 

38966 

13 

0 36 7E 

10 3,10 5 

17 33 7 S 

16 0,16 7 

39024 

24 

0 35 1 E 

11 0,11 2 

17 39 2 S 

9 6,10 3 

30018 

24 

0 38 IE 

15 7,16 8 

17 37 0 S 

14 4,15 1 

38903 

24 


177 2X(78) 

177 2\(78) 
177 2\(78) 
KI 21 
KI 21 
KI 21 


Vli 

FH 

m 

IKKJ 

DUC' 

noc 


Syria (Including Palestine) 


Alexandretta 

Aleppo 


Home 

Damascus 

Jerusalera 


o / 

o / 


h h h 

o / 

30 34 8 N 

36 11 

Aug 10, ’22 

9 4,11 2 

0 36 7E 

36 13 7 N 

37 08 

Aug 14, 22 

10 1,13 2 

1 12 2E 



Aug 15, 22 

5 6 to 17 9 (dv) 

1 12 9E 



Aug 16, 22 



34 43 9 N 

36 41 

Aug 18, 22 

9 8,11 7 

0 21 2E 

33 30 3 N 

36 19 

Aug 23, 22 

12 6,14 6 

0 42 1 E 



Aug 24, 22 

8 3,10 2 

0 47 6E 

31 47 8 N 

35 13 

Sep 1 , 22 

13 0,16 4 

0 03 1 W 



Sep 2 , 22 

6 1 to 10 3 (dv) 

0 00 4 W 



Sep 2, 22 

14 5 to 18 2 (dv) 

0 01 2 W 


h h 
13 6,13 8 
13 9,14 2 


6 0 to 
17 9 (d\) 
9 0, 9 2 
8 9, 9 2 
12 7,12 9 
10 5,10 8 


0 / 

h k 

c g 8 




60 47 3 N 

9 9,10 8 

27102 

12 

El 7 

PHI) 

60 36 0 N 

11 2,12 7 

27246 

12 

KI 7 

PHI) 


5 9 to 






17 6 (dv) 

27252 

12 


PHI) 

50 36 7 N 




El 7 

PHD 

48 39 2 N 

10 3,11 2 

28101 

12 

El 7 

PHI) 

46 66 2 N 

13 2,14 2 

28573 

12 

El 7 

PHD 

46 62 0 N 

8 8, 9 8 

28562 

12 

KI 7 

PHD 

44 19 6 N 

13 6,16 0 

29404 

12 

El 7 

PHD 




12 


PHD 




12 


PHD 


Turkey 


Dardanelles 

o / 

40 06 8 N 

o / 

26 25 

Jun 19, *22 

Afiumkarahissar 

38 46 0 N 

30 36 

Jun 30 , 22 

Smyrna 

38 27 8 N 

27 12 

Jun 30, 22 
Jul 1 , 22 
Jun 23, 22 

Aidin 

37 51 3 N 

27 60 

Jun 24, 22 
Jun 24, 22 
Jul 6, 22 


h h h 
9 4,11 1,11 3 
10 0 

13 6,15 0 
6 0 to 18 2 (dv)| 
10 1,11 6 
5 9, 9 1 
13 6,13 8 
8 4, 10 0 


1 26 3 W 
0 31 1 W 
0 42 2 W 

0 37 0 W 

1 57 8 W 

1 56 8 W 

2 04 0 W 
1 29 6 W 


h h 
14 7,14 9 
7 6, 7 7 

13 2,13 4 

14 5,14 6 
6 6, 6 7 

10 6,10 8 


54 49 4 N 
53 26 2 N 
53 26 8 N 

52 40 9 N 
52 41 4 N 

52 20 6 N 


h k 
10 0,10 7 
8 9, 9 6 
14 0,14 7 

10 4,11 2 

7 9, 8 6 
12 5,13 2 

8 9, 9 6 


c g s 
25004 
25798 
25822 

26710 

26684 

26701 

26070 


12 

12 

12 

12 

12 

12 

12 

12 


El 7 


Fill) 

PHI) 

PHI) 

PHI) 

PlIO 

PHI) 

PHI) 

PHI) 


AUSTRALASIA 

Australia 


Thursday Island, B 

o / 

10 34 5 S 

o r 

142 13 

Sep 

Sep 

7 *23 
8, 23 

h h h 

16 3,17 6 

6 6 to 9 0 (dv) 

1 

o # 

4 54 2 E 
4 50 4 E 

h h 

0 / 

h h 

16 6,17 3 

6 2 to 

c g 8 
36625 

24 

— 

DGO 




Sep 

8, 23 

11 3 to 17 l(dv) 

4 52 5 E 



9 0 (dv) 
11 6 to 

36621 

24 


DGO 




Sep 

Sep 

9, 23 
10, 23 

6 3 to 17 2(dv) 

4 52 0 E 

6 7 to 


17 4 (dv) 

36669 

24 

24 


DGO 

DGO 








16 7 (dv) 

33 39 6 S 




El 24 

DGO 


Results of Land Observations, 1921-1926 

AUSTRALASIA 

Australia — Conttnited 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Moan Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

o t 



h h h 

o / 

h h 

p / 

h h 

c g 8 




Pt Charles Lighthouse 

12 23 4 S 

130 39 

Oct 

4, '23 

14 8,16 1 

3 25 0 E 

14 2,14 4 

38 18 4 S 

15 2,15 8 

36067 

24 

El 24 

DGC 

Darwin 

12 26 7 S 

130 60 

Sep 

21, 23 

11 4,13 3 

3 31 8 E 

10 8,11 0 

38 27 2 S 

12 4,13 0 

36083 

24 

El 24 

DGC 




Sep 

22, 23 

5 8 to 16 6(dv) 

3 30 8 E 





24 


DGC 




Sep 

24, 23 

6 9 to 16 6(dv) 

3 32 6 E 



6 6 to 














16 8 (dv) 

36064 

24 


DGC 




Oct 

2, 23 



6 0 to 














16 7 (dv) 

38 28 3 S 




El 24 

DGC 

Batchelor 

13 03 6 S 

131 03 

Sep 

26, 23 

14 7,15 0 

3 37 2 E 

14 1,14 2 

39 22 2 S 

15 1,15 8 

36732 

24 

El 24 

DGC 




Sep 

27, 23 

7 8, 9 3 

3 34 9 E 

9 7, 9 9 

39 25 4 S 

8 2, 9 0 

36754 

24 

El 24 

DGC 




Sep 

27, 23 

14 4,16 7 

3 39 2 E 

14 0,14 2 

39 26 4 S 

14 8,16 4 

35679 

24 

El 24 

DGC 

Pine Creek 

13 49 6 S 

131 51 

Sep 

17, 23 

12 0,13 8 

3 36 4 E 

11 6,11 7 

40 22 8 S 

13 0,13 6 

36714 

24 

El 24 

DGC 

Kathenne River 

14 26 1 S 

132 17 

Sep 

16, 23 

11 4,13 9 

3 42 8 E 

10 6,10 9 

41 32 0 S 

11 7,13 6 

36414 

24 

El 24 

DGC 

Cooktown 

15 28 6 S 

146 17 

Aug 

30, 23 

11 0,14 9 

6 45 6 E 

10 4,10 6 

41 22 9 S 

11 3,14 6 

36268 

24 

El 24 

DGC 




Aug 

31, 23 

8 8,10 1 

5 43 0 E 

10 7,10 9 

41 23 0 S 

9 1, 9 8 

36279 

24 

El 24 

DGC 




Sep 

1, 23 

14 3,16 1 

5 48 6 E 



14 6,15 8 

36266 

24 


DGC 

Cairns 

16 56 0 a 

146 46 

Aug 

20, 23 

16 8,17 0 

6 08 7 E 

13 3,13 6 

43 21 8 S 

16 1,16 7 

36042 

24 

El 24 

DGC 




Aug 

21, 23 

10 3,11 5 

6 04 8 E 

9 8,10 0 

43 23 1 S 

10 6,11 2 

36066 

24 

El 24 

DGC 




Aug 

22, 23 

8 7, 9 8 

6 07 6 E 

10 3,10 4 

48 21 8 S 

9 0, 9 6 

36087 

24 

El 24 

DGC 




Aug 

23, 23 

14 7 

6 08 0 E 

9 6, 9 6 

43 21 6 S 

15 0 

36069 

24 

El 24 

DGC 




Aug 

24, 23 

9 2 

6 07 4 E 



9 5 

35108 

24 


DGC 

Derby 

17 17 8 S 

123 38 

Nov 

18, 21 

18 4 

2 18 4 E 





13 


PB 

Normanton 

17 41 4 S 

141 06 

Aug 

6, 23 

13 9,16 3 

5 22 9 E 



14 3,16 1 

34318 

24 


DGC 




Aug 

7, 23 

8 4,10 0 

6 20 2 E 



8 8, 9 7 

34315 

24 


DGC 




Aug 

8, 23 

9 6,13 6 

5 20 6 E 

8 8 

46 20 6 S 

13 9,14 6 

34332 

24 

El 24 

DGC 




Aug 

8, 23 

14 9 

5 22 6 E 





24 


DGC 




Aug 

9, 23 



3 7, 9 0 

45 18 8 S 




El 24 

DGC 




Aug 

9, 23 



13 4 

46 18 6 S 




El 24 

DGC 

Normanton, Secondary 

17 41 4 S 

141 06 

Aug 

$, 23 



15 6,16 0 

45 19 0 S 




El 24 

DGC 

Broome, A 

17 68 4 S 

122 14 

Nov 

17, 21 

5 8, 6 5 

1 59 0 E 

8 1 

48 19 2 S 

6 1 

33130 

13 

177 3X1 

FB 

Croydon 

18 13 1 S 

142 15 

Aug 

14, 23 

13 7,15 2 

5 28 6 E 

11 4,11 7 

46 64 3 S 

14 1,14 8 

34182 

24 

El 24 

DGC 

Porsayth 

18 35 1 S 

143 38 

Aug 

16, 23 

11 0,14 4 

6 39 7 E 

10 4,10 6 

46 20 0 S 

11 3,14 1 

34026 

24 

El 24 

DGC 

Townsville 

19 14 6 S 

146 50 

Jul 

10, 23 

10 2,11 4 

6 29 2 E 

9 6, 9 8 

46 63 2 B 

10 5,11 1 

33874 

24 

El 24 

DGC 




Jul 

11, 23 

7 2 to 12 2Cdv) 

6 30 9 E 





24 


DGC 




Jul 

11, 23 

13 8 to 17 2(dv) 

6 32 8 E 





24 


DGC 




Jul 

12, 23 



7 0 to 














12 0 (dv) 

46 63 9 S 




El 24 

DGC 




Jul 

12, 23 



13 7 to 














17 0 (dv) 

46 62 8 S 




BI 24 

DGC 




Jul 

13, 23 

7 2 to 12 l(dv) 

6 30 6 E 



7 4 to 














12 1 (dv) 

33877 

24 


DGC 




Jul 

13, 23 

13 6 to 16 9(dv) 

6 33 7 E 



13 6 to 














17 2 (dv) 

33860 

24 


vac 

Port Hedland 

20 18 8 S 

118 35 

Nov 

16, 21 

16 3,16 6 

0 41 3 E 

17 6 

52 00 4 S 

15 6,16 2 

31486 

13 

177 2X1 

FB 

Cloncurry, A 

20 42 4 S 

140 30 

Jul 

24, 23 

14 0,16 4 

4 47 0 E 

13 4,13 6 

49 47 6 S 

14 4,16 2 

33398 

24 

El 24 

DGC 




Jul 

26, 23 

6 6 to 17 6(dv) 

4 45 9 E 





24 


DGC 




Jul 

26, 23 

6 7 

4 45 9 E 

7 9 to 














17 6 (dv) 

49 48 6 S 



24 

El 24 

DGC 




Jul 

27, 23 

6 9 to 17 4(dv) 

4 46 6 E 



6 6 to 














17 5 (dv) 

33412 

24 


DGC 

Clonourry, B 

20 42 4 a 

140 30 

Jul 

28, 23 

13 3,14 6 

4 09 4 E 



13 6,14 3 

33641 

24 


DGC 

Richmond 

20 43 8 S 

143 09 

Jul 

20, 23 

9 6,10 8 

5 36 8 E 

11 4,11 6 

49 25 8 S 

9 8,10 5 

33144 

24 

El 24 

DGC 

Hughendon 

20 50 4 S 

144 12 

Jul 

16, 23 

14 0,16 3 

6 04 1 E 

11 4,11 6 

49 23 9 S 

14,3,16 0 

33064 

24 

El 24 

DGC 




Jul 

17, 23 

13 8,15 0 

6 03 0 E 

16 8,16 0 

49 22 2 S 

14 1,14 7 

33062 

24 

El 24 

DGC 




Jul 

18, 23 

9 6,10 6 

6 00 8 E 

9 0, 9 2 

49 26 1 S 

9 8,10 4 

33053 

24 

El 14 

DGC 

Maokay 

21 08 8 S 

140 11 

Jul 

6, 23 

10 6,11 9 

7 09 1 E 

9 7, 9 9 

49 14 2 S 

10 8,11 6 

33008 

24 

El 24 

DGC 




Jul 

6, 23 

14 6,15 8 

7 10 8 E 

14 1,14 3 

49 14 1 B 

14 9,15 5 

33008 

24 

El 24 

DGC 




Jul 

7, 23 

8 9,10 2 

7 07 8 E 

10 7,10 8 

49 14 6 S 

9 2, 9 9 

33012 

24 

El 24 

DGC 

Rockhampton 

23 21 8 S 

160 30 

Oct 

16, 22 

14 4,15 9 

8 01 2 E 

16 4,16 6 

51 34 2 S 

14 8,15 6 

32212 

24 

El 24 

DGC 




Oct 

17, 22 

10 3,11 8 

8 00 0 E 

16 6,16 8 

51 32 1 S 

10 7,11 6 

32226 

24 

El 24 

DGC 




Oct 

17, 22 

16 1,16 2 

8 00 8 E 





24 


DGC 




Oct 

18, 22 

10 5,14 8 

8 00 2 E 

9 7,10 2 

51 33 5 S 

10 9,14 5 

32226 

24 

BI 24 

DGC 

Emerald 

23 30 5 S 

148 10 

Oct 

12, 22 

14 8,16 1 

7 12 0 E 

12 1,12 2 

52 35 2 S 

15 1,15 8 

31680 

24 

El 24 

DGC 

Jericho 

23 36 7 S 

146 08 

Oct 

10, 22 

14 7,16 0 

6 39 9 E 

16 4,16 6 

53 01 8 B 

16 0,16 8 

31638 

24 

El 24 

DGC 

Tambo 

24 53 1 S 

146 16 

Oct 

8, 22 

13 6,14 9 

6 55 2 E 

12 2,12 4 

54 21 2 S 

13 8,14 6 

31070 

24 

El 24 

DGC 

Carnarvon 

24 53 2 S 

113 39 

Nov 

11, 21 

17 9 

2 16 4 W 

17 3 

58 31 2 S 

18 3 

27929 

13 

177 2X1 

FB 

CharleVille, A 

26 24 4 S 

146 14 

Sop 

8, 22 

10 4 11 8 

7 03 2 E 

9 8,10 0 

56 16 9 B 

10 8,11 6 

30182 

24 

El 24 

DGC 




Sep 

9, 22 

6 9 to 17 l(dv) 

7 01 9 E 





24 


DGC 




Sep 

11, 22 

6 8,17 2 

7 02 0 E 



6 2 to 














17 0 (dv) 

30181 

24 


DGC 




Sep 

11, 22 

6 2 to 17 0(dv) 

7 04 6 E 





24 


DGC 




Sep 

12, 22 



6 1 to 














16 7 (dv) 

56 16 3 S 




El 24 

DGC 

Charleville, B 

26 24 5 S 

146 14 

Oct 

6, 22 

9 7,11 1 

7 02^8 E 

14 1,14 1 

56 20 1 S 

10 0,10 8 

30154 

24 

El 24 

DGC 


1 UX and 15X 
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AUSTRALASIA 

Australia. — Continued 


Station 

Latitude 

Long 
East 
of Gr 

Roma 

0 / 

26 34 3 S 

o . 

148 48 

CordiUo Downs 

26 42 9 S 

140 38 

Brisbane 

27 27 1 S 

163 02 

Oodnadatta 

27 33 IS 

135 28 

Coongoola 

27 39 2 S 

146 54 

CunnamuUa 

28 04 3 S 

146 42 

Goondiwindi, A 
Gooudiwmdi, B 
Geraldton 

Leonora 

Tenterfield 

Marree 

28 33 0 S 

28 32 5 S 

28 47 0 S 

28 61 0 S 

29 04 IS 

29 39 4 S 

160 18 
160 18 
114 37 : 

121 18 : 
162 02 
138 03 , 

Fanna, A j 

10 04 4S 

138 17 i 

] 

Bourke j 

Lyndhurst Siding 3 

Watiieroo Observatorjr^ 3 

(0 04 9 8 

K) 17 3S 

to 18 9 S 1 

] 

] 

145 67 J 

J 

J 

138 21 j 

116 62 6 J 

J 

J 

I 

1 

I 


Date 


Sep 

2 

'22 

Sep 

4 

22 

Sep 

4 

22 

Sep 

4 

22 

Sep 

6 

22 

Sep 

15 

22 

Sep 

16, 

22 

Sep 

20, 

22 

Sep 

20, 

22 

Sep 

20, 

22 

Sep 

21, 

22 

Sep 

21, 

22 

Sep 

21, 

22 

Sep 

22, 

22 

Sep 

22, 

22 

Sep 

22, 

22 

Aug 

26. 

22 

Aug 

28, 

22 

Aug 

29, 

22 

Aug 

29, 

22 

Aug 

30, 

22 

May 

12, 

23 

May 

13, 

23 

May 

14, 

23 

May 

16, 

23 


Sep 20, 

Sep 21, __ 
Sep 22, 22 


Oct 

Oct 


Oct 


2, 22 
2 . 22 , 
3, 22| 

3, 22 

4, 

4, 


7, 221 

8, 22 
9, 23 
9, 23 

10, 23 

11. 23 


May 12, 28 


, 23 


23 

22 


1921 
18,26,27 


1 . 8 . 
16,22. 


Declination 


Local Mean Tune 


h h h 

16 9,16 8 
9 1 

11 5,11 6 
14 0,16 4 
10 9,11 2 
9 6,11 7 
9 4,11 2 
10 6 

10 8 to 17 4(dv) 

17 5 
10 4 
10 8tol7 4(dv) 
17 6 

10 3 

10 8tol7 4(dv) 
17 5 

14 2,16 1 
6 9 to 17 9 (dv) 

6 7,17 7 

7 2tol7 6(dv) 


10 8,12 4 
6 7 to 17 1 (dv) 

6 9 to 16 9 (dv) 

16 2,16 9 
6 6 to 17 6 (dv) 
6 4 to 17 8 (dv) 
6 6 to 17 6(dv) 
15 2,16 9 
8 8,10 3 

13 2,16 6 

6 4, 6 6 

14 0,16 4 

8 7,11 3 
14 2,16 4 
14 7,16 3 
14 4,15 8 
12 6,12 9 

11 6,13 0,16 2 
14 6,16 2 

9 9,11 9 
14 6, 16 0 
10 8,12 7 

7 6 to 17 0 (dv) 


Value 


7 38 7 E 
7 34 3 E 
7 34 1 E 
7 38 6 E 
7 34 4 

5 43 4_ 

6 40 8E 
6 37 3E 
6 40 8E 
6 41 2E 
6 40 7E 
6 42 4E 
6 42 1_ 

6 38 IE 

5 44 IE 

6 43 4E 
9 03 3E 
9 00 4E 
9 03 OE 

9 04 IE 


4 13 6E 
4 11 9E 


13 9,16 2 
9 0,10 2 
10 0,11 5 
13 7,16 0 


9 6,13 7» 


9 3,13 6* 
9 2,12 7« 


9 4,10 7 7 


4 13 9E 

6 59 2E 
6 55 2E 
6 58 3E 
6 67 2E 
6 69 IE 
6 62 4E 
6 67 2E 
6 64 6E 
6 68 OE 
6 53 OE 
6 68 4E 
9 09 8E 
9 12 2 E 
3 24 8 Wi 
0 31 9 W| 
8 69 2E 

6 06 8E 

5 12 OE 
5 48 6E 
5 48 9E 


7 30 5E 
7 28 6 E 
7 28 6 E 
6 68 3£ 


4 23 2 W 


4 23 2 
4 24 1 


Inclination 


L M T Value 


h h 
16 3,16 6 
12 0,12 2 

10 3,10 6 
14 4 


11 7,11 9 


6 6 to 

16 2 (dv) 
14 4,14 7 

6 6 to 

17 1 (dv) 


11 1,11 3 


11 0,11 2 


10 7,10 9 

12 6,12 8 

10 9,11 1 

11 6 
17 0 

12 5,12 6 
16 8 

13 9,14 1 
16 5 


67 8 S 
67 4 S 


56 68 6 S 
67 19 3 S 


66 29 0 S 


66 29 7 S 
58 60 2 S 


68 49 3 S 
67 68 0 S 


68 18 4 S 


68 17 6 S 

68 13 7 S 
58 14 2 S 
62 21 4 S 
61 60 6 S 
58 19 3 S 

60 60 2 S 

60 61 6 8 

61 16 6 8 


7 3 to 
17 1 (dv) 
15 6,16 8 
10 7,10 8 

10 9 


8 8, 9 24 
10 2,11 1 
8 7. 9 1 
8 6 , 8 8 
8 4, 8 7 


4 23 4 W 8 6, 9 0 


61 13 6 8 
60 30 4 8 

60 30 8 8 

61 32 9 S 


63 66 3 S 
63 66 4 S 
63 67 2 S 
63 66 6 S 
63 66 8 S 


63 66 3 S 


Hor Intensity 


L M T Value 


h h 

16 3 

9 3,10 2 
14 4,16 1 


10 2,11 3 

10 0, 10 8 


14 7,16 7 

7 2 to 
17 6 (dv) 


11 2,12 1 


6 6 to 
17 1 (dv) 
16 6,16 6 


16 0,16 6 
9 1,10 0 

15 5,16 2 
14 3,16 1 

14 4,16 1 

16 1,16 9 
14 8,15 6 
12 7 

13 6,14 8 

16 1,15 8 

10 4,11 2 
16 0,16 7 

11 3,12 4 

7 6 to 

17 6 (dv) 


14 2,14 9 
9 3, 9 9 
10 6,11 2 
14 6,16 6 

10 6,14 2» 


10 8,13 0 
9 7,10 8 


9 9,10 8 




c g 8 
30274 
30264 
30274 


29609 

29676 


Instruments 


Mag'r Dip Circle 


298S0 

29881 

28881 


28861 

29314 


29074 

29094 

29094 

29066 

29071 

29128 

29140 

25790 

26602 

29034 

27707 

27694 

27444 


27466 


27772 

27782 

27782 

27244 


24869 


24876 

24871 


24874 


24 

24 

24 

24 

21 

6 

6 

6 

6 

6 

0 

6 

6 

6 

6 

6 

24 

24 

21 

24 


El 2\ 
El 21 


El 21 


1226 12(12) 


6 

24 

6 

6 


24 

24 

24 

6 


K1 21 


El 24 
El 21 


El 21 


El 21 


El 24 


El 24 

El 21 
El 24 
177 2X(7H) 
201 4X 
El M 
226 12 

El 24 
226 32(12) 


1 

El 24 
El 21 

226 1 


El 2 
El 2 
BI 2 
|EI 2 
El 2 


El 2 


OWt 


DGC 

DGC: 

IKK: 

DOC' 

IH\C 

ALK 

ALK 

ALK 

ALK 

ALK 

ALK 

ALK 

ALK 

ALK 

ALK 

ALK 

DGO 

nCKJ 

IXJC 

I)«C 

IXIC 

IX»<’ 

DUO 

DUO 

IXK* 

IKK? 

DUO 

DUO 

I)0<1 

DUO 

DOC 

DUO 

DU<’ 

1)00 

DUO 

DUCJ 

me 

DUO 

EB 

JH 

uua 

ALK 

ALK 

DUO 

ALK 

ALK 

ALK 

ALK 

DUO 

ixur 

DUC 

ALK 


K,S 


J8 

Ijs 

PAH 

PAH 


PAB 
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AUSTRALASIA 


AvBTBjaAA—Ccnhnued 


Station 

Latitude 

Long 
East 
of Or 

Date 

Decimation 

Inclination 

Her Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 

Watheroo Observatory 

o / 

0 / 

im 

\ h h 

o 

/ 

h h 

® f 


h h 

e 0 a 





—Continued 

30 18 9 S 

115 52 6 

Apr 

5,12, 

















19,26 

9 2,11 2* 

4 

21 9 Vf 

0 1,95 

63 56 

as 

10 2,11 0* 

24871 

7 

El 

2 

VAB 




May 

3,10. 

















24.31 

9 6,13 610 

4 

22 9 W 

8 8, 9 1 

63 58 

os 

9 7,10 711 

24839 

7 

El 

2 

TAB 




May 17 « 

9 8,13 2 

4 

24 8 W 

8 8, 9 2 

64 06 

2S 


24724 

7 

El 

2 

JB 




May 21 







9 6,10 8 

24793 

7 

. 


JS 




May 22 







U 2,15 4 

24816 

7 


. 

JS 




Jun 

7,14, 

















21,28 

9 1.10 9 

4 

21 9 "W 

8 4, 8 6 

63 57 

7S 

9 5,10 5 

24845 

7 

El 

2 

TAB 




Jul 

5,12, 

















19,26 

9 4,11 2u 

4 

22 6 W 

8 4. 8 7 

63 67 

6S 


24838 

7 

ET 

2 

TAB 




Aug 

1. 9. 

















16,23, 

















30 

8 3.10 !» 

4 

21 9 W 

7 6, 8 iw 

63 67 

7S 


24847 

7 

El 

2 

WOP 




Aug 

12 




0 3, 9 6 

63 58 

Pwm 

18 0, 13 7 

24827 

7 

BI 

2 

TTCV 




Sep 

6,13. 
















20 27 

8 9.10 8» 

4 

22 8 W 

8 3, 8 6» 

63 58 

48 


24838 

7 

El 

2 

TAB 




Oct 

4,11 

9 2.11 0 

4 

25 6 W 

8 3, 8 5 

63 59 

5S 


24820 

7 

El 

2 

TAB 




Oot 

17 

13 3.15 2 

4 

18 3 VT 




13 8,14 8 

24828 

7 



JS 




Oct 

18,19 

13 2.15 1 

4 

18 8 W 

10 6,11 0 

63 58 

4S 

13 7,14 7 

24884 

7 

El 

2 

JS 




Oot 

21 




10 1,10 4 

EHEi 

2S 




BI 

2 

JB 




Oot 

22 

13 2 

4 

19 2 W 






7 



JB 




Oot 

23 

10 6,15 0« 

4 

22 1 VP' 




8 8 to 15 0 

24851 

7 



west* 




Oct 

24 




15 4,15 9 

63 58 

6S 




i-t 

2 

WOP 




Oot 

26 







11 0 

24848 

7 



vrop 




Nov 

1 




0 2. 9 9 


2S 




El 

2 

GRW 




Nov 

2,15 

















22,30 

9 6,11 3“ 

4 

22 4 W 

8 4. 8 8 

63 59 

IS 


24838 

7 

El 

2 

TAW 




Nov 

8 



* 

9 8,10 3 

63 69 

58 




BI 

2 

GKW 




Nov 

9 


4 

20 8 W 





24844 

7 



OKW 




Deo 

6,13, 

















20,27 

9 8,11 8 

4 

23 4 V7 

8 7, 9 0 

63 59 

OS 

10 1,11 3 

24835 

7 

El 

2 

WAS 




Deo 

30 







14 8,16 2 

24825 

7 



OBW 




Deo 

31 







9 4,10 7 

24840 

7 


• ¥ e 

GRW 




im 
















Jan 

8,10. 

















17,24, 

















31 

9 7,11 4*0 

4 

22 9 V7 

8 9, 9 3» 

63 59 

2S 

10 3,11 0*0 

24826 

7 

El 

2 

WAS 




Feb 

7,14, 

















21,28 

9 3.11 6 

4 

25 2 W 

8 5. 8 9** 

[irgiin 

38 

9 r.io 9 

24805 

7 

El 

2 

WAS 




Mar 

7,14, 

















21,28, 

















29 

9 8,12 4*> 

4 

22 8 VT 

9 0. 9 8» 

rrsii 

4 S 

10 4,11 6** 

24808 

7 

El 

2 

WAS 




Apr 

4,11 

















18,25 


4 

22 8 V7 

8 5. 8 9« 

64 01 

um 

9 6,10 7 

24S01 

7 

El 

2 

WAS 




May 

2, 9, 

















16,23, 

















30 

9 4.11 6 

4 

21 1 VT 

8 6. 8 9 


48 

10 0,11 2 

24805 

7 

i-t 

2 

WAS 




Jun 

6,13, 

















20,27 

9 5.11 6 

4 

21 7 -W 

8 6. 9 0 


0 S 

9 8,11 1 

24811 

7 

El 

2 

WAS 




Jun 

28 

. 



, 



9 0,10 3 

24816 

7 



GRW 




Jul 

4,11, 

















18,26 

9 3.11 5 

4 

21 2 vr 

7 0. 8 2 

Kgiii 

7S 

9 8,11 0 

24798 

7 

El 

2 

WAS 




Aug 

1. 8. 

















15,22, 

















29 

9 8,11 6>» 

4 

22 2 VT 

9 0. 9 3 

64 01 

B 

10 8,11 2» 

24799 

7 

El 

2 

WAS 


* The second observation on Apr 19 was at 13^ 0 

* The second observation on Apr 5 was at 6 

^0 The second observations on May 10, 24 were at 10^ 8 and 2 
The observations on May 3 were at lli> 1 and 13^ d 
u Magnetic storm in progress dnnng observations this day 

« The second observation on July 5 was at 18*» 2, with a third observation at Ifii* 4 
w The observations on July 6 were at 1& 7 and 14J» 9 
The observations on Aug 1 were at 13^ 14i> 9 in 2). at 13^ 0, 13>> 2 in J, and at 13i> 8, 14i> 6 in 

u The observations on Sep 27 were at 13i> 3, 5 m D and at 13^ 8, 15^ Om H 
The observations on Sep 6 were at 13** 2 and 5 
The first observation on Oct 23 was at 7i« 4 
i» The second observations on Nov 15, 22 were at 14>» 5 in D and at 13i> 9 in 
The first observation on Jan 10 was at 7^ 9 in 2) and at 8i> 4 in H! the second observations on Jan 37 were at 8 in and 13*» 3 in //, 
aiThe observations on Jan 10 were at d** 3 and 6*1 6 
« The observations on Feb 7 were at 6*^ 3 and 6** 7 

^ The observations on Mar 29 were at 13b 7 and 15i> 8 m D, at IS^i 0, 13^ 3m/, and at 14b 3, 15b 4 in 27 
« The observations on Apr 18 were at 6b 6 and 6b 7 
^ The second observation on Aug 1 was at I4b ,0 m JQ and at 13b 6 in H 



















52 


Land Magnetic Observations, 1921-1926 


AUSTRALASIA 

Australia — Continued 


Station 


Watheroo Observatory 
— Continued 


Latitude 


30 18 9 S 


Long 
East 
of Gr 


115 52 6 



Decimation 

Inclination 

Hor Intensity 

Instruments 


Date 










Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Obs’r 


19XS 

h h k 

0 / 

h h 

0 r 

h h 

c g s 




Sep 5,12 

8 8,10 9 

4 22 7 W 

7 7, 8 0 

64 00 9 S 

9 d,10 5 

24804 

7 

El 2 

WAS 

Sep 22,26 
Oct 3,10, 

13 4,15 6 

4 18 1 W 

16 7,17 0 

64 01 8 S 

14 0 15 2 

24779 

7 

El 2 

WAS 

17,24, 










31 

9 2,10 5*« 

4 21 4 W 

6 4,6 7» 

64 01 1 S 

9 7,10 4*8 

24796 

7 

El 2 

WAS 

Oct 4 

9 4, 9 8 

4 25 3 W 




7 

Jb 

Nov 7,14, 
21,29 
Dec 5,12, 









9 1,13 i 

4 2d 4 W 

8 1,84 

64 01 d S 

9 7,10 8 

24805 

7 

El 2 

WAS 

19,26 

19»S 

Jan 2, 9, 
16,23, 
dO 

Feb 6, Id. 

10 0,11 1 » 

4 21 4 W 

8 9, 9 2»o 

64 00 9 S 

10 1,10 7»i 

24806 

7 

El 2 

WAS 

9 6,11 6 

4 22 1 W 

8 6, 8 9 

64 01 6 S 

10 1 11 2 

24800 

7 

El 2 

WAS 

15,20, 










27 

Mar 2 , 6 , 

9 4,11 3 

4 21 9 W 

8 7, 9 0 

64 02 7 S 

9 9,10 9 

24783 

7 

El 2 

WAS 

13,20, 










27 

Apr 5,11, 

9 8,11 9« 

4 20 9 W 

91,9 2 « 

64 Od 2 S 

10 2,11 5’^ 

24776 

7 

El 2 

w,s,o 

17,24 
May 1, 8, 

10 0,11 4*» 

4 20 7 W 

9 1, 9 4M 

64 02 8 S 

10 6,10 9»7 

24775 

7 

El 2 

SAC 

15.22, 










29 

Juii 5,12, 

9 6,11 6 

4 20 7 W 

8 8, 9 1 

64 02 j S 

10 2,11 2 

24775 

7 

El 2 

W.S.C 

15,19, 










26 

Jun 16 

Tul 3 

9 8,11 7 

4 20 2 W 

8 7, 9 iw 

64 02 5 S 

10 2,11 2 

24784 

7 

El 2 

SAC 





9 3 10 3 

24779 

7 


IC 

8 4,10 7 


8 8, 9 5 

64 0 3 4 S 




El 2 

GRW 

Jul 4 

Jul 10,17, 

4 19 8 W 



8 9,10 2 

24780 

7 

GKW 

24,31 
Aug 7,14, 

9 4,11 4 

4 21 1 W 

8 5, 8 9 

64 02 7 S 

9 9,10 9 

24784 

7 

El 2 

w,s,c 

21,28 
Sep 4,11, 

9 8,11 4»» 

4 20 7 W 

8 9, 9 2 

64 02 6 S 

10 3,11 0*» 

24784 

7 

El 2 

SAC 

18,25 
Oct 2, 9, 
16,23, 

10 2,11 9« 

4 20 8 W 

9 1, 9 5 

64 02 9 S 

10 7,11 5« 

24774 

7 

El 2 

W,S ,C 

^ 30 

Nov 6,11, 

9 7,11 5 

4 21 6 W 

9 0, 9 4 

64 03 9 S 

10 2,11 1 

24760 

7 

El 2 

SAC 

20,27 
Deo 4,11, 

9 7,11 5^1 

4 19 7 W 

8 9, 9 2« 

64 Od 5 S 

10 2,11 1« 

24774 

7 

El 2 

W,S,C 

18,24 

19$4 

10 0,11 6^* 

4 20 1 W 

9 d, 9 6 

64 03 1 S 

10 5,11 

24780 

7 

El 2 

W,S,C 

Fan 2, 8, 










15,29 
Tan 21 

Jan 22 

Feb 5,12, 

9 9,11 7« 

4 18 9 W 

8 9, 9 4 

64 Od 7 S 

10 4,11 2« 

24776 

7 

El 2 

w,s,c 

13 6 15 5 

4 17 4 W 

8 6, 9 2 

64 04 2 S 

14 2,15 0 

24778 

7 

El 2 

OWT 

JC 

19,26 
Mar 4,11, 

9 9,11 6^» 

4 19 5 W 

8 8, 9 3 

64 04 8 S 

10 6,11 2*« 

24758 

7 

El 2 

W,T,C 

18,25 

9 7,11 7 

4 20 6 W 

8 9, 9 3 

64 04 5 S 

10 3,11 1 

24768 

7 

El 2 

CAT 


« rpu u Z. ^ ^ oDservaiions on Uot 10 were at 14i> 1 and Ifih 3 thp fii 

" S;* on Oct 3 were at 91. 2 and Of 5 those on Oct 10 were at 16>. 9 and m 2 ' 

» *• “*« observation on Oct 31 was at 8>. 2 

« The second observations on Dec 12, 26 were at Id^ 8 and 15i> o wwj o 

’o The observations on Deo 26 were at ll»i 3 and ll^* 6 

» ?h! 12 13*; *. “d ‘ke observations on Deo 26 were at 13>. 4 and W 6 

•* The observations on Mar 2 and 6 were at 12J» 7 and 14Ji 1 

a Th! ^ observation on Apr 11 were at 8^ 6 and ISi* 8 

*• The observations on Apr 5 were at 6*1 9 and 7>» 2 

!# obTOrvation on Apr 5 and the second observation on Apr 11 were at 9»» 2 and 13J> 4 

The observations on June 15 were at ISi* 8 and 14*» 2 « ^ ana lo » 

11 ^u® observations on Aug 7 were at 13^ 8 in D, and at 13»» 4 in // 

1; Ju® observations on Sep 18 were at 13*3 9 ^ and at 13*1 5 m H 

4 tk! Nov 6 were at 13*» 2 and 15** 6. the second observation of Nov 13 was at 14*> 8 

« The observations on Nov 6 were at 10*» 9 and 11*» 3 ” ® 

1 observations on Nov 6 were at 14*1 0 and ISf 2, and those on Nov 13 at Id** 2 and 14i» 4 

« m second observation on Dec 18 was at 14*1 0 in D and at 13*i b in H “ ^ 

« ^e second o^rvations on Jan 29 in D and H were at IS** 6 and 13*1 8 resnectivelv 

• The second observations on Feb 5 and 26 in D were at 14** 4 and ut 5. anTm ^ 13^ 8 and 13^ 9 


t observation on Oct 31 was at 6** 6 
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’ 


Long 


Declination 

Inclination 

Her Intensity 

Instruments 


St-»tion 

Latitude 

Uast 

Date 









Obs’r 



of Gr 


Local Moan Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


Observatorv 

0 r 

O / 

19S4 

h h h 

0 / 

k h 

O i 

h h 






30 18 9 S 

115 52 6 

Apr 1, 8, 












16,22 













29 

9 8 12 047 

4 18 6 W 

8 7, 9 U’ 

64 04 5 S 

10 4,11 S-*’ 

24756 

7 

LI 2 

W,T,C 




May 6,13, 











20,27 

9 8.n 748 

4 18 7 W 

8 9, 9 3« 

64 04 6 S 

10 3,11 2*8 

24750 

7 

El 2 

J,C,T 

JC 




May 21 

Jun 3,10 



13 6,13 9 

64 04 2 B 




El 2 




17,19, 













24 

Jul 1, 8, 

9 6,11 6 

4 18 9 W 

8 7, 9 0 

64 04 5 B 

10 1,11 2 

24760 

7 

El 2 

J,C,T 




15,22 













29 

9 8,11 6 

4 19 1 W 

8 7, 9 3 

64 04 8 B 

10 4,11 j 

24748 

7 

El 2 

J,C,T 




Aug 1 

Aug 5,12, 





10 7,11 6 

24755 

7 


JC 




19,26 
Sep 2, 9, 

9 5.11 148 

4 20 3 W 

8 5, 8 0 

64 05 0 S 

10 0,10 7*® 

24754 

7 

El 2 

J,C,T 




16,23, 













30 

Oct 7,14, 
21,28 

9 6,11 5 

4 20 9 W 

8 6, 9 1 

64 06 0 S 

10 1,11 1 

24741 

7 

El 2 

J.C.T 




9 4,11 4 

t 21 8 W 

8 5 8 9 

64 06 2 B 

9 9 10 9 

24737 

7 

El 2 

J.C.T 




Oft 22 

Nov 5,11 





9 7,10 6 

24734 

7 


HFJ 




19,25 

9 2,11 1 

1 21 6 W 

8 4, 8 7 

64 06 4 S 

9 7,10 2 

24738 

7 

El 2 

T,C,T 




Nov 21 

Dec 2, 9 
16,23, 





9 4,10 3 

24752 

7 


Hij 




30 

9 1,10 8 

4 19 6 W 

8 4, 8 7 

64 05 9 B 

9 6,10 6 

24747 

7 

El 2 

T.C.T 




Deo 24 





11 1,11 0 

24742 

7 


JC' 




im 












Jan 613 













20,27 
Feb 3,10, 

9 0,10 SB” 

4 19 3 W 

8 2, 8 680 

64 06 4 S 

9 5,10 460 

21736 

7 

EX 2 

J,C,T 




17,24 

9 2,11 4B* 

4 20 5 W 

8 4 8 8 

64 07 0 S 

9 9,10 9»7 

24737 

7 

El 2 

J,C,T 




Feb 20 

Mar 2,10, 





10 4,11 2 

24734 

7 


JO 




17,24 
Apr 1, 7, 

9 3,11 0 

4 19 9 W 

8 5, 9 06‘ 

64 06 9 S 

10 0,10 9W 

24731 

7 

El 2 

J,C,T 




14,21, 













28 

May 5,12, 

9 0,10 

4 20 8 W 

8 3 8 6»< 

64 00 7 S 

9 4,10 IB’ 

24729 

7 

El 2 

J.C.T 




19,26 
Jun 2, 9, 

9 1,11 3“ 

4 19 2 W 

8 4, 8 7 

64 07 4 S 

9 6,10 366 

24721 

7 

El 2 

J,C,T 




16,22, 













30 

Jul 7,14, 

9 2,10 067 

4 18 2 W 

8 4, 8 767 

64 07 3 S 

9 8,10 667 

24723 

7 

El 2 

J,C,T 




21,28 
Aug 4,11, 

9 1 10 9 

4 19 0 W 

8 4, 8 7 

64 07 2 S 

9 6,10 6 

21721 

7 

EX 2 

t,c,t 




18,25 
Sep 1 , S , 

9 1,10 7 

4 19 0 W 

8 3, 8 6 

64 07 5 B 

9 5,10 3 

24727 

7 

El 2 

JrC.T 




15 29 

9 2,11 0 

4 19 8 W 

8 3, 8 6 

64 08 7 S 

0 6,10 6 

24712 

7 

LI 2 

J,C,T 




Sep 24 

9 0, 9 2 

4 21 5 W 

8 4, 8 6 

64 08 0 S 


7 

El 2 

J&T 




Sep 25 

Oct 6,16, 

9 3,11 2 

4 18 6 W 



9 8,10 8 

24674 

7 

OWT 




20,27 
Nov 3,10, 

9 2,10 9 

4 22 1 W 

8 4, 8 7 

64 09 2 B 

9 6,10 5 

24704 

7 

El 2 

J,C,T 




17,24 
Dtc 1, 8, 

9 0,10 7 

4 22 0 W 

8 3, 8 5 

64 09 2 S 

9 5,10 3 

24703 

7 

BI 2 

J,C,T 




15,22, 

29 

19B6 

9 2,10 9 

4 20 9 W 

8 3, 8 6 

64 09 6 S 

9 6,10 6 

24712 

7 

El 2 

J.C.T 




Jan 6,12, 
19 26 
Feb 2, 9, 

9 2,11 0 

4 20 0 W 

8 3, 8 6 

64 09 4 S 

9 8,10 6 

24716 

7 

El 2 

J.C.T 




16,23 

9 2,10 8 

4 21 8 W 

8 3, 8 5 

64 10 6 S 

9 6,10 4 

24677 

7 

El 2 

J,C,T 


‘ uuBwvauuxia ou Apr j.o in ry were au / ana in « at 14^ 1 the observations in I on Apr 22 were at 14^ 0 and 14i» 

» 'T*?® observations on May 20 in D were at 13^ 4 and 15^ 2, and in II at 13^ 9 and 14h 7, those in I were at lO^ 9 and 11J» 2 
> 'T'u observations on Aug 19 in D and H were at 14’» 0 and 13>> 6 respectively 

^Re observations in D on Jan 20 were at 14i> 4 and 16^ 4, those in H at 14i> 9 and 16^ 0, and those in I at 13i> 6 and 9 

5 second observation in D on Feb 17 was at 10^ 4, the observations m H on Feb 17 were at 9^ 3 and IQi* 1 
^ Le second observation m I on Mar 17 was at the observations in II on Mar 17 were at Qb 2 and 9 

second observations in D and H on Apr 21 weie at lli> 2 and lO** 8 respectively 
^^e observations on Apr 1 vere at lli‘ 4 and ni‘ b 

]^lie second observations on May 12 and 19 were at lO** 4 and lO** 5 respectively 
;^h.e second observation on May 26 was at 11*» 0 

Tile observations in H on Jun 9 were at 9^ 2 and 9t 9 Those on Jun 22 were, in D, at 14J> 2 and 16^ 0, in J, at 13h 4 and IJh 7 


and in //, at IS** 7 and 16*» 6 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag*r 

Dip Circle 

Watheroo Observa- 

0 / 

0 / 

19£8 

h h h 

e / 

h h 

0 f 

h h 

e g 8 




tory — Concluded 

^ 18 9 S 

115 52 6 

Mar 1 



13 4 to 













17 0 (12) 

64 09 7 S 




El 2 

T,C,T 




Mar 2 

8 0 

4 21 2 W 





7 

• 

HFJ 




Mar 3 

7 9 to 17 1(8) 

4 18 2 W 



8 4 to 













16 7(8) 

24682 

7 


JAT 




Mar 9,16, 













23,30 

9 0,10 7 

4 21 7 W 

8 2, 8 5 

64 11 1 S 

9 4,10 3 

24675 

7 

El 2 

J&T 




Apr 6,13, 













20,27 

9 1,10 8 

4 19 9 W 

8 2, 8 5 

64 10 4 S 

9 6,10 4 

24684 

7 

El 2 

J ,0,T 




May 4,11, 













18,25 

8 9.10 6 

4 18 6 W 

8 2, 8 4 

64 10 3 S 

9 5,10 3 

24689 

7 

El 2 

J40 




Jun 1, 8, 













15,22, 













29 

9 0,11 1 

4 18 1 W 

8 3 

64 09 3 S 

9 5,10 6 

24702 

7 

El 2 

J,C,W 




Jul 6,13, 













20,27 

8 8,10 7 

4 18 0 W 

8 3,11 3M 

64 09 6 S 

9 4,10 3 

24700 

7 

El 2 

J.C.W 




Aug 3,10, 













17,24, 













31 

8 8,10 6»* 

4 19 0 W 

8 3,10 8»» 

64 10 2 S 

9 3,10 1»* 

24683 

7 

El 2 

J,0,W 




Sep 7,14, 













21,28 

8 5,10 4 

4 19 4 W 

8 2,10 6 

64 10 9 S 

9 1,10 0 

24680 

7 

El 2 

J,C,W 




Oct 5,12, 













19,26 

8 9,10 8 

4 21 0 W 

8 4,11 1 

64 11 2 S 

9 5,10 4 

24678 

7 

El 2 

T,O.W 




Nov 2, 9, 













16,23, 













30 , 

8 7,10 3 

4 20 6 W 

8 3,10 5 

64 10 9 S 

9 2, 9 9 

24682 

7 

El 2 

JAO 




Deo 7,14, 













21,28 

8 6,10 3 

4 20 8 W 

8 2.10 7 

64 09 9 S 

9 1,10 0 

24702 

7 

El 2 

J,0,W 

Watheroo Observa- 



ms 










tory, Nm 

30 18 9 S 

115 52 6 

Apr 5 

13 3,15 1 

4 16 2 W 



18 8,14 7 

24791 

7 


JS 




Apr 6 

8 8,10 6 

4 23 2 W 



9 3,10 2 

24762 

7 


JS 




Apr 6 

13 5,15 5 

4 16 6 W 



14 1,15 1 

24790 

24 


DQO 




Apr 7 

9 0 to 15 5(4) 

4 19 8 W 



9 5 to 













15 1 (4) 

24776 

24 


DQO 

Watheroo Observa- 













tory, Nv 

30 18 9 S 

115 52 6 

Apr 9 



9 2 to 



i 










11 6 (6) 

64 01 6 S 




El 2 

JS 




Apr 9 



13 6 to 













16 1 (6) 

64 15 1 S 




El 24 

DQC 




Apr 10 



6 8 to 













9 5 (6) 

64 03 8 S 




El 24 

DGC 




Apr 10 



10 2 to 













14 6 (8) 

64 02 1 S 




El 2 

JS 




mi 










Watheroo Observa- 













tory, Stn 

30 18 9 S 

116 62 6' 

Oot 20,21 

13 5,15 3 

4 18 1 W 



13 8,14 8 

24819 

7 


JS 




Got 22 1 

8 9,10 9 

4 26 4 W 



9 3,10 3 

24832 

7 


JS 




Oct 23 

16 1,17 5 

4 19 2 W 



16 4,17 1 

24834 

7 


WCP 




Oot 24 

8 4, 9 7 

4 26 6 W 



8 7, 9 4 

24842 

7 


WOP 




Oot 24 

10 0,11 4,11 7 

4 24 8 W 



10 4,11 1 

24834 

7 


WCP 




1923 













Apr 5 

8 5 to 15 1 (4) 

4 19 8 W 



9 2 to 













14 7 (4) 

24773 

24 


DQO 




Apr 6 

13 5,15 5 

4 17 2 W 



14 1,15 1 

24790 

7 


JS 




Apr 7 

9 0 to 15 5 (4) 

4 20 0 W 



9 5 to 













15 1 (4) 

24777 

7 


JS 




1921 










Watheroo Observa- 













tory, Su 

30 18 0 S 

115 52 e 

Jan 13 



9 8,10 5 

63 55 8 S 




El 2 

EK 




Jan 13 



13 8,14 3 

63 55 6 S 




El 2 

JS 




Jan 14 



9 5, 9 9 

63 56 4 S 




El 2 

JS 




Oct 20,21 



9 2, 9 6 

63 59 2 S 




El 2 

JS 




Oot 20 



10 3,11 0 

63 59 4 S 




El 2 

JS 




1923 













Apr 9 



9 1 to 













11 6 (6) 

64 13 9 S 




El 24 

DGO 




Apr 9 



13 6 to 













16 0 (6) 

64 02 7 S 




El 2 

JS 




Apr 10 



6 8 to 










1 



9 6 (6) 

64 02 2 S 




El 2 

JS 


»» The second observation on Jul 6 was at S** 3 

»• The second observations on Aug 10 m D, I, and H were at 14k 3, 14b g, and 13k 7 respectively 
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Station 

Latitude 

Long 
Past 
of Gr 

Date 

Decimation 

Inclination 

Her Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag*r 

Dip Circle 

Watheroo Obscrva- 

o / 

o / 


h h h 

o / 

h h 

0 / 

h A 

c g 8 




tory Sv — Concluded 

30 18,0 S 

116 62 6 

Apr 10, '23 



10 2 to 













14 6 (8) 

64 02 9 S 




El 24 

DGC 

Ooldea 

30 27 5 S 

131 48 

Mar 30, 23 

10 4,10 8 

2 65 8 E 

11 1,11 2 

62 41 4 S 

9 9,10 3 

26538 

24 

El 24 

DGC 

Cook 

30 37 S 

130 25 

Apr 14, 21 

16 2 

2 28 8 E 



16 0,17 4 

26290 

6 


D&M 




Apr 16, 21 

16 1 

2 29 5 E 

13 3 

62 46 0 S 



6 

226 12 

D&M 

Tarcoola 

30 43 1 S 

134 36 

Apr 26, 23 

10 7,14 1 

3 65 0 E 

13 6,14 1 

62 20 4 S 

11 1,11 8 

26499 

24 

El 24 

DGC 

Deakin 

30 46 0 S 

128 58 

May 2, 21 



16 7 

62 53 4 S 




226 12 

GFD 




May 3, 21 

15 0,16 5 

1 17 2 E 



15 4,16 2 

26304 

6 


GFD 

Mile-Post 632 

30 49 4 S 

128 25 

Apr 24, 23 

10 4,14 1 

1 63 6 E 

13 6,13 8 

63 13 0 S 

10 8,11 5 

26937 

24 

El 24 

DGC 

Coolsardie 

30 57 1 S 

121 10 

Nov 14, 21 

11 6 

1 28 4 W 



13 9 

25209 

18 


JS 




Nov 15, 21 

7 2 to 18 2(dv) 

1 31 1 W 





18 


JS 




Nov 16, 21 

10 8 

1 31 5 W 

11 9 

63 50 2 S 

10 3 

25211 

18 

201 4X 

JS 

Southern Cross 

31 13 6 S 

119 20 

Nov 11, 21 

16 2 

2 12 0 W 



16 7 

24679 

18 


JS 




Nov 12, 21 

16 8 

2 10 2 W 

14 6 

64 29 1 S 

11 2 

24682 

18 

201 4X 

JS 

Werris Creek 

31 21 0 S 

160 39 

Aug 22, 22 

14 6,16 0 

9 05 2 E 

11 4 11 8 

61 11 6 S 

14 9,15 7 

27487 

24 

El 24 

DGC 

Wiloannia 

31 83 7 S 

143 23 

May 30, 23 

10 4,11 9 

6 64 7 E 



10 8,11 6 

26702 

24 


DGC 




May 31, 23 



8 6, 8 8 

62 20 5 S 




El 24 

DGC 

Northam 

31 38 6 S 

116 40 

Nov 10, 21 

10 7,14 6 

4 36 4 W 

16 6 

66 10 0 S 

11 2,14 1 

24004 

18 

201 4X 

JS 

Euola 

31 43 3 S 

128 53 

Apr 17, 23 

10 7,12 6 

1 48 5 E 

14 7,14 9 

63 61 1 S 

11 3,12 1 

25672 

24 

El 24 

DGC 




Apr 18, 23 



6 6 to 













17 4 (dv) 

63 51 0 S 




El 24 

DGC 




Apr 19, 23 

6 8 to 17 3(dv) 

1 46 2 E 





24 


DGC 




Apr 20, 23 

7 0 to 17 2(dv) 

1 49 8 E 



6 7 to 













17 4 (dv) 

25649 

24 


DGC 

Yalata Head Station 

31 66 3 S 

132 23 

Mar 28, 23 

9 6,11 3 

2 47 9 E 

13 7,13 9 

64 26 6 S 

10 0,10 9 

25264 

24 

El 24 

DGC 

Broken Hill 

31 67 8 S 

141 27 

May 20, 23 

11 1,12 7 

6 03 9 E 

14 8,16 0 

62 41 8 S 

11 6,12 4 

26490 

24 

El 24 

DGC 




May 20, 23 

16 0,16 2 

6 04 7 E 





24 


DGC 




May 21, 23 

9 4 

6 05 3 E 



9 7,10 9 

26496 

24 


DGC 




May 23, 23 

10 1,11 5 

6 02 2 E 

9 3, 9 5 

62 40 6 8 

10 4,11 2 

26620 

24 

El 24 

DGC 

Cottesloo, A 

31 69 1 S 

115 45 

Oct 30, 21 

9 9,12 2 

4 48 8 W 

14 6 

65 27 4 S 

10 4,11 3 

23843 

18 

201 4X 

B&S 

Ceduna 

32 08 2 S 

133 36 

Mar 23, 23 

14 3,15 9 

3 62 4 E 

13 7,13 9 

64 11 2 S 

14 9,16 6 

25506 

24 

El 24 

DGC 




Mar 24, 23 



6 9 to 













16 8 (dv) 

64 12 1 S 




El 24 

DGC 




Mar 26, 23 

6 9 to 17 7(dv) 

3 61 0 E 





24 


DGC 




Mar 26, 23 

6 4 to 16 3(dv) 

3 60 6 E 



6 0 to 













16 6 (dv) 

25446 

24 


DGC 

Dubbo, A* 

32 14 3 S 

148 35 

Jun 16, 23 

14 9,16 2 

7 02 1 E 

13 9,14 1 

61 58 4 S 

15 2,16 8 

27696 

24 

EX 24 

DGC 

Dubbo, B* 

32 14 9 S 

148 37 

Jun 14, 23 

13 9,15 4 

8 48 6 E 

10 8,11 0 

62 31 0 S 

14 3,16 1 

26648 

24 

El 24 

DGC 

Narromine 

32 15 S 

148 12 

Jun 12, 23 

10 6,14 8 

8 45 OE 

9 8,10 0 

62 14 I S 

10 8,11 6 

26761 

24 

El 24 

DGC 

Memndio 

32 23 9 S 

142 26 

May 26, 23 

9 9,12 0 

6 45 6E 

8 8, 9 0 

63 19 8 S 

10 2,11 0 

26100 

24 

EX 24 

DGC 

Port Augusta, 

32 29 7 S 

137 46 

May 1, 23 

14 8 

4 63 3E 

10 6,11 0 

64 20 2 S 

15 4 

25401 

24 

EX 24 

DGC 




May 1, 23 



11 3,11 9 

64 20 4 S 




EX 24 

DGC 




May 2, 23 

9 3 

4 47 7E 

14 9,15 1 

64 20 2 8 

9 8 

25413 

24 

EX 24 

DGC 




May 2, 23 



16 9,16 2 

64 19 8 S 




El 24 

DGC 




May 2, 23 

10 9,12 8 

4 60 6E 



11 4,12 3 

25394 

6 


ALK 




May 3 , 23 

14 9,16 9 

4 62 4E 

10 2,10 5 

64 19 6 S 

16 4,16 6 

25398 

24 

EX 24 

DGC 




May 3, 23 



10 7 10 9 

64 19 4 S 




EX 24 

DGC 




May 3, 23 



11 4,11 7 

64 19 7 S 




EX 24 

DGC 




May 3, 23 



12 0,12 2 

64 19 8 S 




EX 24 

DGC 




May 4, 23 



10 6 

64 19 9 S 




226 12(12) 

ALK 




May 4, 23 



16 1 

64 22 OS 




226 12(12) 

ALK 




May 6, 23 



9 9 

64 20 4S 




226 12(12) 

ALK 




May 5, 23 



11 7 

64 21 5 S 




226 12(12) 

ALK 




May 6, 23 

16 6,15 7 

4 63 OE 





24 


DGC 

Port Augusta, B 

32 29 7 S 

137 46 

May 1, 23 

14 8 

4 65 2E 

11 2 

64 20 8S 

15 4 

25436 

6 

226 12(12) 

ALK 




May 2, 23 

9 3 

4 48 2E 

15 6 

64 20 9 S 

9 8 

25386 

6 

226 12(12) 

ALK 




May 2, 23 

10 9,12 8 

4 61 IE 



11 4,12 3 

25393 

24 


DGC 




May 3, 23 

14 9,16 9 

4 61 4E 

10 6 

64 21 2 S 

15 4,16 6 

25403 

6 

226 12(12) 

ALE 




May 3, 23 



11 8 

64 20 3 S 




226 12(12) 

ALK 




May 4, 23 



15 8,16 0 

64 21 0 S 




El 24 

DGC 




May 4, 23 



16 2,16 4 

64 21 2 S 




El 24 

DGC 




May 5, 23 



9 6, 9 8 

64 22 OS 




EX 24 

DGC 




May 6, 23 



10 1,10 3 

64 22 0 S 




EX 24 

DGC 




May 6, 23 



11 3,11 6 

64 21 9 S 




El 24 

DGC 




May 6, 23 



11 8,12 0 

64 22 2 S 




El 24 

DGC 




May 6, 23 

16 6,16 7 

4 61 7E 


f 



6 


ALK 

Wellington 

32 33 6 S 

148 66 

Jun 16 , 23 

10 3,11 6 

8 36 4E 

13 6,13 8 

62 32 5 S 

10 6,11 4 

26604 

24 

El 24 

DGC 

East Maitland 

32 45 6 S 

161 35 

Oct 23, 21 

12 8,16 5 

9 33 4E 

16 0,16 2 

62 21 3 S 

14 0,15 1 

26726 

24 

EX 24 

DGC 

Narrogin 

32 65 8 S 

117 10 

Nov 7, 21 

13 9,16 9 

6 29 1 W 

10 9 

66 36 1 S 

14 6,16 6 

23016 

18 

201 4X 

JS 

Peterborough 

32 56 9 S 

138 61 

May 19, 23 



14 3 

64 16 0 8 




226 12(12) 

ALK 




May 19, 23 



16 6 

64 16 6 S 




226 12(12) 

ALK 




Oct 2, 23 

10 1,12 2 

5 34 IE 

14 5 

64 15 1 S 

10 7,11 8 

26368 

6 

226 12(12) 

ALK 




Oct 3, 23 

13 0,14 6 

6 38 3E 

10 0 

64 14 8 S 

13 4,14 3 

26390 

6 

226 12(12) 

ALK 




Oct 3, 23 

16 3,16 8 

6 36 3E 

11 8 

64 14 3 8 

15 7,16 4 

26400 

6 

226 12 

ALK 


* Local disturbance 
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Long 



Declination 

Inclination 

Hor 

Intensity 

Station 

Latitude 

East 

Date 















of Gr 



Local Mean Time 

Value 

L M T 



Value 

L 

M T. 


Value 


0 / 


0 r 



h h h 

o t 

A h 


o 



h 

h 


C 0 ^ 

Bunbury, 4, 

33 20 

1 S 

115 37 

Oct 

31. ’21 

14 9,1b 2 

5 39 2 W 

17 5 


6b 

32 

8S 

15 

2,15 

9 

2 3060 




Nov 

1, 21 

b 0 to 7 0 (dv) 

5 47 1 W 














Nov 

1, 21 

8 0 to 18 1 (dv) 

5 44 0 W 














Nov 

3, 21 

10 6,12 9,13 8 
10 5,13 4,13 7 

5 43 4 W 










Bunbury, B 

33 20 

bS 

115 38 

Nov 

2, 21 

5 31 7 W 

14 8 


66 

43 

2S 

10 

9 12 

9 

229 36 




Nov 

3. 21 

16 1,16 8 

5 29 8 W 






16 

4 


22952 

Burra 

33 41 

OS 

138 56 

Oct 

30, 23 



14 9 


64 

42 

7S 









Oct 

31, 23 

11 0,11 2,13 6 

5 53 OE 

9 5,12 

0 

64 

42 

SS 

14 

2,15 

1 

25152 





Oct 

31, 23 

15 5,15 7,17 3 

5 53 5E 






16 

1,17 

0 

251 50 





Nov 

1, 23 

10 5,13 0 

5 51 9 E 






11 

2,12 

b 

25107 

Katanmng 

33 41 

3S 

117 34 

Nov 

5, 21 

12 5,14 4 

4 31 3W 

11 0 


66 

59 

bS 

13 

1,14 

1 

22K96 

Red Hill A 

33 44 

5S 

151 04 

Oct 

20, 21 

9 5 

9 11 4 L 

13 4 11 

7 

63 

28 

bb 

10 

1,11 

4 

25977 





Oct 

21, 21 

9 2, 9 4 

9 09 8 E 










Red Hill, B 

33 44 

5 S 

151 04 

Oct 

21, 21 

13 ^ 15 2 

9 19 8 E 

12 7,12 

9 

bi 

26 

6S 

13 

8,11 

8 

25958 





Nov 

6, 22 

10 6 12 6 

9 15 OE 

13 8,14 

0 

63 

28 

8S 

11 

0,12 

1 

25960 





Jun 

25, 23 

11 2,13 2 

9 17 1 E 

13 7,13 

8 

63 

J2 

3b 

11 

6,12 

9 

25912 

Harden 

34 33 

b b 

148 22 

Jan 

2b, 22 

11 8,12 2 

8 49 6E 

14 0,14 

2 

64 

31 

4S 

10 

6,11 

4 

25253 

Port Lincoln 

34 42 

6 b 

135 52 

Mar 

19, 23 

10 9,12 4 

3 15 b E 

14 9,15 

1 

66 

23 

28 

11 

3,12 

0 

2 1082 





Mar 

20, 23 

9 5,10 4 

3 09 2E 

8 9,9 

1 

6b 

25 

38 

13 

0,14 

7 

21100 





Mar 

20, 23 

13 5,15 1 

3 15 9 E 










Goulbourn 

Adelaide, Botanical 

34 45 

8S 

149 4 3 

Jan 

25, 22 

11 4,13 3 

9 10 bE 

14 0,14 

2 

64 

13 

88 

12 

0,12 

9 

25176 

Park 

34 54 

8S 

138 36 

Mar 

8, 23 

10 3,11 8 

5 27 2E 






10 

6,11 

5 

2 3908 





Mar 

0, 23 

10 2,12 3 

5 26 5 E 

13 9,14 

2 

66 

14 

Ob 

10 

7,11 

<) 

23980 

Mount Lofty 4 

34 58 

5 S 

138 42 

Feb 

2b, 23 



12 9,13 

3 

66 

15 

9 8 









Feb 

26, 23 



14 2 14 

6 

66 

13 

48 









Feb 

26, 23 



15 4,15 

8 

66 

13 

0 8 









Feb 

27, 23 



11 4,14 

8 

66 

13 

8 8 









Feb 

27, 23 



15 7,1b 

6 

66 

13 

78 









Feb 

28, 23 

14 9,15 0 

5 00 8 E 














Feb 

28 23 

16 0,16 2 

4 58 4E 














Mar 

1, 23 

0 3, 9 5 

4 53 2E 














Mar 

1, 2^ 

10 1,10 2 

1 53 3 E 














Mar 

1, 23 

10 9,11 1 

4 54 5E 














Mar 

1, 23 

13 6,13 8,14,3 

5 02 1 E 














Mar 

1, 23 

14 4,14 8,15 0 

5 01 9E 














Mar 

2, 23 








11 

2,13 

7 

24127 





Mar 

2, 23 








15 

0 


24158 





Mar 

5, 23 








11 

6,13 

5 

24134 





Mar 

5, 23 








14 

6,15 

6 

24142 





Mar 

6, 23 








10 

0,11 

2 

24122 





Mar 

6, 23 








14 

1 


241 34 





Mar 

6, 23 








15 

3,16 

3 

24152 





Mar 

7, 23 








10 

0 


24118 





Mar 

8, 23 

10 2,11 8 

4 56 0 E 

13 9,14 

2 

66 

12 

08 

10 

6,11 

5 

21140 

Mount Lofty, B 




Mar 

9, 23 

10 2,12 3 

4 54 8 E 

13 8,14 

0 

66 

21 

5S 

10 

7,11 

9 

24145 

34 58 5 S 

138 42 

Feb 

26, 23 



13 1,14 

4 

6b 

13 

88 








Feb 

26. 23 



15 6 


66 

13 

28 









Feb 

27, 23 



14 7,14 

0 

66 

14 

28 









Feb 

27, 23 



16 5,15 

8 

66 

13 

8b 









Feb 

27, 23 



16 4,16 

7 

66 

14 

5S 









Feb 

28 23 

16 0,16 2 

4 57 9 E 














Mar 

1, 23 

9 3, 9 5,10 1 

4 55 2 E j 














Mar 

1, 23 

10 2,10 9,11 1 

4 55 3 E 














Mar 

1. 23 

13 6,13 8 

5 02 4 E 














Mar 

1, 23 

14 3,14 4 

5 03 8E 














Mar 

1, 23 

14 8,15 0 

5 03 2 E 














Mar 

2, 23 








11 

2 


24109 





Mar 

2, 23 








13 

7,15 

0 

24140 





Mar 

5, 23 








11 

0,13 

5 

24122 





Mar 

5, 23 








14 

6,15 

6 

24130 





Mar 

6, 23 








10 

0,11 

2 

2409 3 





Mar 

6, 23 








14 

1,16 

3 

24138 





Mar 

6, 23 








16 

3 


24136 

Yorketown 

35 01 

. 2 S 

137 36 

Mar 

Jun 

7, 23 
20, 24 

11 2,14 8 

4 42 0 E 






10 

11 

0 

8,14 

3 

24129 

23062 

Edithburgh 

35 05 9 S 

137 46 

Jun 

Jun 

21, 24 
23, 24 

10 3,15 2 

5 00 3 E 

10 4 

16 4 


66 

66 

40 

45 

88 

0 S 

11 

0,14 

7 

23582 

Wagga Wagga 




Jun 

24, 24 

10 3,10 9,13 9 

6 00 5 E 








35 06 2 S 

147 23 

Jan 

27 22 

1 13 6,15 4 

8 31 2 E 

11 2,11 

4 

65 

11 

9 8 

14 

2,15 

0 

24845 

Port Victor 

35 33 7 S 

138 35 

Nov 

29, 24 

10 0,12 4 

5 37 0 E 

14 3 


66 

55 

4 8 

10 

6,11 

8 

23414 





Nov 

30, 24 

10 8 

5 35 9 E 












Dec 

1, 24 

10 3,10 8 

5 35 2 E 











InstrunjcntB 


MaK*r 


Dip Cir< If 


18 

201 1\ 

18 


18 


18 


IS 

201 4X 

18 

220 12 

6 

220 12 

6 


b 


18 

201 IX 

21 

M 21 

21 

El 21 

21 

El 21 

21 

El 21 

24 

El 24 

21 

El 21 

21 

El 21 

21 

El 21 

21 


21 

El 21 

21 


6 

220 12 

El 21 

El 21 

El ^1 

22b 12 

220 12 

21 


21 


21 


21 


24 


6 


6 


21 


21 


24 


21 


6 


6 


6 


0 


0 

226 12 

21 

El 24 

226 12 

22b 12 

El 21 

El 24 

El 21 

6 


6 


0 


24 


24 


24 


6 


6 


6 


6 


24 


24 


24 


24 


6 

226 12(1) 

6 

226 12 

6 


24 

El 24 

6 

220 12 

6 


6 



ObsV 


nm 

mn 

HAH 

HAH 

HAH 

KAM 

IvAM 

KAM 

KAM 

HAH 

IKK’ 

IKK’ 

IKK’ 

IKK’ 

IKK’ 

IKK 

IKKJ 

IKK’ 

IKK’ 

IK»(’ 

IKK’ 

VKK 

IKK 

IKK’ 

IKK’ 

AIiK 

\Uh 

IKK’ 

IKK’ 

IKK’ 

IKK’ 

IKK’ 

ALK 

\LK 

iK.c; 

IKK’ 

IKKJ 

IKK’ 

AIJv 

ALK 

ALK 

\LK 

ahk 

IKK; 

AHK 

ALK 

IKiO 

IKK’ 

IKKJ 

AI/K 

AHK 

ALK 

IKKJ 

IKJC 

IKKJ 

ALK 

ALK 

ALK 

ALK 

IKKJ 

IKK’ 

IKKJ 

IKKJ 

AIKv 

ALK 

KAM 

KAM 

DGC 

KAW 

KAW 

KAW 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instiuments 

Oba’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circlo 


0 / 

o / 


h h h 

o / 

h h 

0 f 

h h 

c g 8 




Albury 

36 05 1 S 

146 55 

Jan 28, *22 

13 6,15 3 

8 16 8 E 

11 1,11 3 

66 10 2 S 

14 1,14 9 

24203 

24 

El 24 

DGC 

Border Town 

36 18 6 S 

140 46 

Feb 16, 23 

16 8 

6 14 9 E 





24 


DGC 




Feb 17, 23 

9 6,11 2 

6 11 4 E 

11 5,11 7 

67 21 6 S 

10 1,10 9 

23333 

24 

El 21 

DGC 




Feb 19, 23 

14 3,15 8 

6 17 6 E 

9 4, 9 6 

67 20 0 S 

14 7,16 4 

23374 

24 

El 24 

DGC 




Feb 20. 23 

9 2,10 5 

6 07 8 E 



9 6,10 2 

23336 

24 


DGC 

Ararat 

37 17 S 

142 57 

Feb 15, 23 

9 0,10 9 

7 16 6 E 

16 3,16 5 

67 41 2 S 

9 6,10 5 

23016 

24 

El 24 

DGC 

Toolangi, Magnetome- 













ter Pter 

37 33 4 S 

145 29 

Feb 3, 22 

10 7,12 6 

8 08 0 E 



11 2,12 1 

22973 

24 


DGC 




Feb 3, 22 

15 0,16 8 

8 12 1 E 



16 4,16 4 

23020 

24 


DGC 




Feb 4, 22 

10 7,12 4 

8 05 5 E 



11 1,12 0 

22962 

24 


DGC 




Feb 8, 22 

10 4,12 2 

8 06 0 E 



11 0,11 8 

22996 

24 


DGC 




Feb 6, 22 

14 8,16 6 

8 13 2 E 



15 4,16 2 

23007 

24 


DGC 




Feb 7, 22 

10 3,12 2 

8 07 0 E 



10 9,11 8 

22996 

24 


DGC 




Feb 7, 22 

14 8,16 6 

8 12 2 E 



15 4,16 2 

23015 

24 


DGC 




Feb 15, 22 

15 2,17 6 

8 16 2 ^ 



15 9,16 9 

22967 

24 


DGC 




Feb 16, 22 

10 8 11 1 

8 03 0 E 





24 


DGC 




Feb 16. 22 

11 4,11 8 

8 04 6 E 





24 


DGC 




Feb 16, 22 

12 1,12 4 

8 07 0 E 





24 


DGC 




Feb 16, 22 

16 4,15 7 

8 16 7 E 





24 


DGC 




Feb 16, 22 

16 0,16 3 

8 17 2 E 





24 


DGC 




Feb 17, 22 





10 0,10 8 

22064 

24 


DGC 




Feb 17, 22 





11 7,14 5 

22990 

24 


DGC 




Feb 17, 22 





16 6,16 1 

21023 

24 


DGC 




Feb 18, 22 





0 4,10 2 

22982 

24 


DGC 




Feb 18, 22 





11 1,11 9 

22968 

24 


DGC 




Feb 20, 22 

9 6, 9 9 

8 02 9 E j 





24 


DGC 




Feb 20, 22 

10 3,10 5 

8 04 8 E 1 





24 


DGC 




Feb 20, 22 

10 9,11 2 

8 06 2 E 





24 


DGC 

'Tool&ns\Jnductor Pier 

37 33 4 S 

145 29 

Feb 3, 22 



9 8,10 1 

67 42 0 S 




El 24 

Ddo 




Feb 3, 22 



14 3,14 5 

67 40 2 S 




El 24 

DGC 




Feb 4, 22 



9 8,10 0 

67 43 2 S 




El 24 

DGC 




Feb 6, 22 



9 8,10 0 

67 41 9 S 




Et 24 

DGC 




Feb 8, 22 



14 2,14 4 

67 41 8 S 




El 24 

DGC 




Feb 7, 22 



9 7, 9 9 

67 40 8 S 




El 24 

DGC 




Feb 7, 22 



14 2,14 3 

67 40 6 S 




El 24 

DGC 




Feb 14, 22 



16 9,16 1 

67 40 4 S 




El 24 

DGC 




Feb 14, 22 



16 6,16 7 

67 40 6 S 




El 24 

DGC 




Feb 16, 22 



9 7,10 0 

67 42 6 S 




El 24 

DGC 




Feb 16, 22 



10 6,11 0 

67 46 2 S 




El 24 

DGC 




Feb 16, 22 



11 8,12 1 

67 44 4 S 




El 21 

DGC 




Feb 16, 22 



12 6,12 8 

67 43 8 S 




El 24 

DGC 




Feb 20, 22 



12 2,12 4 

67 42 9 S 




El 24 

DGC 

Toolangi, B 

37 33 4 S 

145 29 

Feb 9, 22 



11 0,11 2 

67 42 2 S 




El 24 

DGC 




Feb 9, 22 



11 7,11 9 

67 41 8 S 




El 21 

DCJC 




Feb 9, 22 



12 3,12 6 

67 41 2 S 




El 24 

DGC 




Feb 9, 22 



16 0,15 2 i 

67 38 8 S 




El 24 

DGC 




Feb 9, 22 



16 6,16 8 

67 38 8 S 




El 24 

DGC 




Feb 9, 22 



16 2,16 4 

67 38 6 S 




El 24 

DGC 




Feb 9, 22 



16 7,16 9 

67 38 8 S 




El 24 

DGC 




Feb 10, 22 





11 6,14 2 

23006 

24 


DGC 




Feb 10, 22 





16 8,16 7 

21034 

24 


DGC 




Feb 11, 22 

9 8,11 8 

8 06 6 E 



10 4,11 3 

22996 

24 


DGC 




Feb 13, 22 

9 8,11 8 

8 02 6 E 



10 4,11 3 

22978 

24 


DGC 




Feb 13, 22 

12 2,12 4 

8 09 0 E 



16 2,16 1 

23024 

24 


DGC 




Feb 13, 22 

14 6,16 6 

8 14 2 E 





24 


DGC 




Feb 13, 22 

16 9,17 1 

8 12 8 E 





24 


DGC 




Feb 14, 22 

9 5,11 8 

8 03 2 E 



10 2,11 2 

22996 

24 


DGC 




Feb 20, 22 

16 2,16 4 

8 14 6 E 





24 


DGC 




Feb 20, 22 

16 8,16 0 

8 12 7 E 





24 


DGC 

Melbourne, Earth-In- 












ductor Pier 

37 49 9 S 

144 58 

Feb 22, 22 

9 7,11 6 

7 61 4 E 

9 19 2 

67 59 2 S 

10 8,11 1 

22794 

24 

El 24 

DGC 




Feb 22, 22 

14 7,16 4 

8 00 6 E 

13 8,14 0 

67 69 6 S 

16 1,15 9 

22820 

24 

El 24 

DGC 




Feb 23, 22 

9 8,11 6 

7 63 2 B 

9 1, 9 2 

68 00 3 S 

10 3,11 1 

22802 

24 

El 24 

DGC 




Feb 23, 22 

16 0,16 8 

8 02 6 E 

13 9,14 1 

67 67 6 S 

15 6,36 3 

22836 

24 

ET 24 

DGC 




Feb 23 , 22 



14 2,14 4 

67 67 6 S 




El 24 

DGC 




Feb 24, 22 

9 8,11 6 

7 53 6 E 

9 0, 9 2 

67 69 6 S 

10 3,11 1 

22800 

24 

El 24 

DGC 




Feb 24, 22 

14 6,16 4 

8 02 3 B 

13 8 14 0 

67 68 4 S 

16 1,15 9 

22828 

24 

El 24 

DGC 

Latrobe 

41 14 8 S 

146 27 

Jan 22 , 23 

10 6,12 7 

9 26 2 E 

18 2,13 4 

70 40 0 S 

10 9,12 1 

20652 

24 

El 24 

DGC 

Longford 

41 35 9 S 

147 08 

J an 23 , 23 

16 8 

9 36 7 E 





24 


DOC 




Jan 24, 23 

10 0,11 7 

9 26 4 E 

16 6,15 8 

70 64 8 S 

10 6,11 3 

20360 

24 

El 24 

DGC 




J an 25 , 23 

5 8, 6 6 

9 28 6 E 

14 0,14 2 

70 64 9 S 

14 9,15 6 

20390 

24 

El 24 

DGC 




Jan 25, 23 

14 5,16 9 

9 38 3 E 





24 


DGC 




Jan 26, 23 

8 6,10 0 

9 25 2 E 

10 4,10 6 

70 66 3 S 

8 9, 9 7 

20398 

24 

El 24 

DGC 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inolmation 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

O i 


h h h 

0 / 

h h 


h h 

e g 8 




Sorell 

42 47 6 S 

147 33 

Jan 30, *23 

16 1,16 3 

9 57 6 E 





24 


DGC 




Jan 31 , 23 

9 6,11 3 

9 52 4 E 

12 9,13 1 

71 52 3 S 

10 0,10 9 

19650 

24 

El 24 

DGC 




Jan 31, 23 

13 5,16 0 

9 55 6 E 



14 0,15 6 

19689 

24 


DGC 




Feb 1, 23 

14 2,15 4 

9 56 0 E 

15 8,16 0 

71 52 6 S 

14 5,15 1 

19704 

24 

El 24 

DGC 




Feb 2, 23 

8 4,10 7 

9 52 6 E 

11 1,11 3 

71 52 8 S 

9 8,10 4 

19657 

24 

El 24 

DGC 

Hobart, D 

42 52 2 S 

147 21 

Jan 29, 23 

10 2,11 8 

8 52 4 E 

14 9,15 0 

71 38 6 S 

10 6,11 5 

19678 

24 

El 24 

DCK* 

Southport, A 

43 25 9 S 

147 01 

Feb 4, 23 

15 9,17 3 

10 51 9 E 

17 5,17 6 

72 37 0 S 

16 3,17 0 

18721 

24 

El 24 

DGC 




Feb 5, 23 

6 0 to 17 6(dv) 

10 49 9 E 





24 


DGC 




Feb 6, 23 



5 7 to 













17 4 (dv) 

72 36 6 S 




El 21 

DGC 




Feb 7, 23 

6 1 to 17 2(dv) 

o 

a> 

o 

r-l 



5 8 to 













17 6 (dv) 

18703 

24 


DCiC 


New Zealand 
























B • 23 




B • 23 




B •29 




B • 23 







h h h 

0 / 

h h 

o / 

10 6,15 5 

15 43 8 E 

16 9,17 2 

62 13 4 S 

15 0,17 0 

DZS03 

14 4,14 6 

62 15 4 S 

6 9tol7 8(dv) 

15 41 8 E 



6 9tol7 0(dv) 

15 43 7 E 





6 8 to 




16 8 (dv) 

62 14 8 $ 

11 0,15 2 

15 06 8 E 

12 9,13 1 

63 04 2 S 



13 2,13 4 

65 25 1 S 

16 0 

16 53 7 E 

15 2,15 5 

66 09 9 S 

7 1, 9 2 

17 06 6 E 


68 15 8 S 

9 6,11 5 

17 29 6 E 

13 9,14 1 

70 01 6 S 

10 2,11 8 

17 23 9 E 

14 4,14 9 

70 03 4 S 

9 4,11 2 

17 33 8 E 

12 5,12 8 

70 10 2 S 

15 d, 16 8 

17 41 9 E 





7 9, 8 2 

70 19 8 S 

10 4,12 4 

18 40 8 E 

14 3,14 5 

70 48 4 S 


h h 

e 0 8 




11 2,15 1 

26128 

24 

El 21 

DGC 

15 6,16 5 

26102 

24 

El 24 

DGC 



21 


DGC 

7 4 to 




D(iC 

16 8 (dv) 

26111 

24 


DGC 




El 24 

DGC 

11 4,14 9 

25474 

24 

El 24 

DGC 

11 4,12 3 

24149 

24 

EX 24 

D(iO 



24 

EX 24 

DGC 

7 9, 8 8 

22243 

24 

EX 24 

DGC 

10 1,11 0 

20920 

24 

EX 24 

DGC 

10 6,11 4 

20830 

24 

EX 21 

DGC 

9 9,10 8 

20798 

24 

EX 24 

DCiC 

15 8,16 5 

20729 

24 


D(}C 




EX 21 

D(JO 

10 9,12 0 

20328 

24 

EX 24 

DGC 


EUROPE 

Belgium 



o / 

0 / 


h h h 

o / 

h h 

o / 

h h 

€08 




Uoole, Park iStahon 

50 47 9 N 

4 21 

Aug 21, *22 

18 8,19 0,19 4 

11 25 2 W 





27 


WCP 




Aug 22, 22 

17 4,17 6,17 7 

11 28 7 W 





27 


WCP 




Aug 22, 22 

17 9,18 0,18 2 

11 27 7 W 





27 


WCP 




Aug 22, 22 

18 4,18 6,18 7 

11 27 5 W 





27 


WCP 




Aug 22, 22 

18 9,19 0,19 2 

11 27 6 W 





27 


WCP 

Uoole, Pter 0 

50 47 9 N 

4 21 

Aug 24, 22 



8 0, 8 5 

66 05 0 N 




El 27 

WCP 




Aug 24, 22 



9 0, 9 6 

66 05 0 N 




EX 27 

W(*P 







10 2,10 6 

66 04 8 N 




EX 27 

WCP 

Uoole, Pt8r NW 

50 47 9 N 

4 21 

E^BrUr 





11 6,12 2 

18856 

27 


WCP 









12 5,13 0 

18863 

27 


wc;p 









15 4,16 0 

18872 

27 


WCP 









16 3,16 9 

18876 

27 


WCP 









11 8,12 4 

18866 

27 


WCJ> 









12 6,13 1 

18874 

27 


WCP 

Uoole, Pter TV 

50 47 9 N 

4 21 

B8H 



13 9,15 1 

66 02 9 N 




EX 27 

WCP 


Denmabk 


Rude Skoy, Pter DH 


0 / 

0 t 



h h h 

o / 

imiMi 





BI^H 

56 50 6 N 

12 27 

Jul 

5. *22 

16 2,16 3,16 5 

7 40 8 W 









Jul 

5, 22 

16 6,16 8,17 0 

7 40 1 W 









Jul 

5. 22 

17 1,17 3 

7 39 1 W 









Jul 

5, 22 

17 5,17 7 

7 38 4 W 









Jul 

6, 22 

8 8, 9 0 

7 33 2 W 

i^l 

BBIfl 






WOP 

|WCP 

WOP 

WOP 

WOP 


* Local disturbance 






























Rksults op Land Obsebvations, 1921-1926 
EUROPE 

Demabe — Conduded 
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station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Incdmation 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 



L M T 

Value 

Mag’r 

Dip Circle 

Rude Skov, Pter DH 

0 t 

o / 



h h h 

0 / 

h h 


BMW 

c g » 




— Concluded 

55 60 6N 

12 27 

Jul 

6, ’22 





10 6,11 1 

17078 

27 


WCP 




Jul 

6, 22 





11 7,12 2 

17072 

27 


WOP 




Jul 

20, 22 

17 2,17 5 

7 32 8 W 



14 1,14 7 

17080 

27 


WCP 




Jul 

20, 22 





16 2,16 7 

17091 

27 


WCP 




Jul 

20, 22 





16 2,16 7 

17006 

27 


WCP 

Rude Skov, Pter I 

65 60 6 N 

12 27 

Jul 

6. 22 



13 0,14 0 

60 03 2 N 





WCP 




Jul 

6, 22 



14 2,14 4 

69 03 0 N 





WCP 




Jul 

6, 22 



14 6,14 7 

69 02 9 N 





WCP 




Jul 

6, 22 



14 8,16 0 

69 02 6 N 





WCP 




Jul 

6, 22 



16 2,16 3 

69 02 4 N 





WCP 




Jul 

6, 22 



16 5,16 6 

69 02 7 N 





WCP 

Rude Skov, Stone PtU 














hr 

66 60 6 N 

12 27 

Jul 

20, 22 

18 0,18 1 

7 31 4 W 





27 


WCP 


Futlabd 


Sodankylft, Pter 8 


Sodankyla, Pter W 


0 f 

o t 


h h h 

0 f 

h h 


h h 

e g a 


67 22 1 N 

26 39 

Jul 12, ’22 

11 3,19 4,19 6 

1 21 4E 



11 8,19 0 

12556 

27 



Jul 13, 22 

8 6,10 2,10 4 

1 23 9E 



7 4, 8 2 

12562 

27 



Jul 13, 22 

12 8,13 0,13 4 

1 14 4E 



10 8,11 4 

12541 

27 



Jul 13, 22 

13*6,16 8,19 8 

1 16 OE 



11 8,12 4 

12536 

27 



Jul 13, 22 


1 19 4E 



13 9,14 6 

12569 

27 



Jul 13, 22 





14 8,16 4 

12680 

27 

67 22 1 N 

26 39 

Jul 13, 22 



16 6,16 7 

75 80 6 N 






Jul 13, 22 



16 9,17 1 

76 39 0 N 






Jul 18, 22 



18 2,18 4 

75 37 7 N 






Jul 13, 22 



18 6,18 7 

76 37 4 N 






Jul 13, 22 



19 0,19 2 

75 37 6 N 






Jul 18, 22 



10 4,19 6 

75 38 4 N 

• 




WOP 

WOP 

WOP 

WOP 

WOP 

WOP 

WOP 

WOP 

WOP 

WOP 

WOP 

WOP 


France 



o / 

0 i 


Val Joyeux 

48 49 N 

2 01 

May 26, 
May 26, 




May 25, 
May 26, 
May 26, 
May 26, 
May 26, 
May 26, 
May 26, 
May 26, 


’22 

22 

22 

22 

22 

22 

22 

22 

22 

22 


h h h * 


8 

2 

8 

9, 

9 

0 

12 

30 

2 

W 

10 

4 

10 

6 , 

11 

8 

12 

35 

6 

W 

13 

6 

14 

9. 

15 

2 

12 

86 

1 

w 

8 

8, 

, 8 

7, 

9 

8 

12 

30 

3 

w 

10 

2, 

.10 

4 



12 

33 

8 

w 

10 

6. 

,10 

7 



12 

33 

7 

w 


A h ' 


13 

0, 

.13 

2 

64 

42 

6 

N 

13 

6. 

.13 

8 

64 

42 

0 

N 

14 

0. 

.14 

2 

64 

42 

2 

N 

14 

3, 

.14 

4 

64 

42 

0 

N 

14 

6, 

.14 

7 

64 

42 

1 

N 

14 

9, 

,15 

0 

64 

42 

6 

N 


h h 

e g a 


7 9, 8 6 

19646 

27 

9 4,10 1 

19662 

27 

10 9,11 6 

19646 

27 

13 9,14 6 

19646 

27 

7 4, 8 1 

19658 

27 

8 9, 9 6 

19624 

27 



27 


El 27 

WCP 

WCP 

WCP 

WOP 

WCP 

El 27 

WCP 

El 27 

WCP 

BI 27 

WCP 

El 27 

WCP 

El 27 

WOP 


Germany 


e / 

o # 



h h h 

o / 

62 23 N 

13 04 

Jun 

1, ’22 

10 6,11 2,11 4 

6 35 9 W 



Jun 

1, 22 

11 7,16 4,16 7 

6 39 4 W 



Jun 

2, 22 

14 6,16 6 

6 43 6 W 



Jun 

2, 22 




Jun 

2, 22 





Jun 

2, 22 





Jun 

3, 22 

17 2,17 4 

6 34 3 W 



Jun 

3, 22 

17 6,17 8 

6 36 8 W 



Jun 

8, 22 

17 9,18 1 

6 37 2 W 



Jun 

3, 22 

18 3,18 4 

6 37 6 W 



Jun 

3, 22 





Jun 

3, 22 




h h 

o / 

h h 

e g a 




14 1,16 1 

18604 

27 



15 4,16 0 

18613 

27 



14 8,16 4 

18594 

27 



15 8,16 3 

18601 

27 



16 0,17 6 

18621 

27 



17 9,18 6 

18606 

27 

14 9,15 1 

66 39 8N 



27 

15 2,15 4 

66 39 4 N 



27 

16 7,15 8 

66 39 1 N 



27 

16 0,16 2 

66 37 6N 



27 

16 4,16 6 

66 37 6 N 




16 8,17 0 

66 37 6N 





El 27 

WCP 

WCP 

WCP 

WOP 

WOP 

WOP 

WOP 

El 27 

WOP 

El 27 

WOP 

El 27 

WOP 

BI 27 

WOP 

El 27 

wop 
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Land Magnetic Obsbbvations, 1921-1926 

EUROPE 

Geeat Britain 


Long 

Latitude East Date 
of Gr 


Hor Intensity InstruinentH 


Eskdalemuir, Pxer £ hs 18 9 N 356 48 


Eskdalemuir, Pier 3 65 18 9 N 356 48 


Eskdalemuir, Pier 6 55 18 9 N 356 48 


GreenwiohObaervatory, 

Intensity Pier 51 28 6 N 0 00 


GreenwichiObaervatory, 

Tent 1919 61 28 6 N 0 00 


Kew Observatory, Nm 51 28 1 N 369 41 


Kew Observatory, Nw 61 28 1 N 359 41 


Kew Observatory, 61 28 1 N 359 41 

Kew Observatory, Oui 61 28 1 N 359 41 


Teddington 


51 26 N 369 40 



Looal Mean Time 

Value 

L M T 

Value 

I. M T 

Value 

Mag’] 


h h h 

0 / 

h h 

0 / 

h h 

C 0 8 


Aug 13, '22 





9 6,10 2 

1660S 

27 

Aug 13, 22 





10 7,11 3 

16618 

27 

Aug 13, 22 





11 8,12 1 

16655 

27 

Aug 14, 22 

10 1,10 4,10 6 

16 23 0 W 





27 

Aug 14, 22 

10 8 11 1,11 4 

16 23 5 W 





27 

Aug 16 22 

14 2,14 4 

16 26 8 W 



15 0,15 6 

16073 

27 


Aug 16, 
Aug 16, 
Aug 16, 
Aug 16, 
Aug 16, 
Aug 16, 
Aug 16, 
Aug 14, 
Aug 14, 
Aug 14, 
Aug 15, 
Aug 15, 
A.ug 15 


Aug 1 22 
Aug 1 , 22 
Aug 2, 22 
Aug 2, 22 
Aug 3, 22 
Aug 3, 22 


Aug 2, 
Aug 2, 
Aug 2, 
Aug 2, 


Aug 3, 
Aug 3, 
Aug 3, 
Aug 3, 
Sep 19, 
Sep 19, 
Sep 19, 
Sep 19 
Sep 20, 
Sep 21, 
Sep 21, 
Sep 25 
Sep 25 
Sep 25, 
Sep 25, 
Sep 25, 
Sep 25, 
Sep 21 , 
Sep 22, 
Sep 19, 
Sep 19, 
Sep 19 
Sep 19, 
Sep 20, 
Sep 20, 
Sep 20, 
Sep 20, 
Sep 22, 
Sep 23, 
Sep 23, 


22 10 4, 
22 14 5, 
22 14 8, 
22 10 8 , 
22 11 7, 
22 12 4 , 
22 13 0, 
22 11 0 
22 
22 
22 
22 
22 
22 
22 
22 

22 13 3, 
22 10 9, 


9 0, 9 1 
9 4, 9 6 
10 1,10 2 
14 2,14 3 

14 7 

15 0 

11 2,11 6 
12 1,12 2 
12 6,12 8 
13 2,13 3 
11 2 


13 6 

11 0,11 6 


10 1,10 3 69 41 2 N 

10 5,10 6 09 40 4 N 

11 0,11 1 69 40 0 N 
11 3,11 4 69 39 9 N 

11 7 11 9 69 39 9 N 

12 1 12 3 69 39 5 N 


22 14 3 14 6,14 8 16 24 4 W 
22 15 1,15 3 15 6 16 25 7 W 
22 15 8,16 1 16 26 2 W 
22 


13 45 7 W 
13 46 2 W 
13 47 3 W 
13 50 i W 
13 51 9 W 

13 61 3 W 

14 07 2 W 
14 07 9 W 
14 08 2 W 
14 08 4 W 
14 06 7 W 


14 11 6 W 
14 08 0 W 


9 7,10 3 

16011 

27 

27 

27 

27 

10 8 11 4 

166 18 

27 

11 9,12 4 

16656 

27 

14 2,15 0 

ISHO 

27 

15 J,15 8 

1S4 10 

27 

8 6 9 2 

18428 

27 

9 5,10 1 

18421 

27 

11 0,11 6 

1842S 

27 

12 S 

18411 

27 


13 6,13 8 66 51 8 N 

14 0,14 2 60 61 8 N 
14 5,14 6 66 62 ON 

14 8,15 0 66 51 0 N 

15 2,15 4 66 51 6 N 
15 5,15 7 66 52 2 N 


10 6,10 8 66 58 2 N 

11 0,11 2 66 58 6 N 
11 4,11 6 66 68 2 N 

11 8,12 0 66 57 9 N 

12 2,12 3 66 56 7 N 
12 6,12 6 66 56 8 N 


14 2,14 4 66 55 4 N 

14 6,14 8 66 56 5 N 

15 0,15 2 66 56 8 N 
15 4,16 6 66 55 9 N 

9 0,9 2 66 66 6 N 
9 4,9 6 66 66 2 N 
9 8,10 0 66 66 6 N 
10 2,10 4 66 57 2 N 


12 i,H 0 
8 7, 9 9 
10 4,11 0 


14 9,15 5 
9 5,10 1 


23 

6 


18446 

27 

00 

4,00 

8 

18443 

27 

01 

7,02 

5 

18449 

27 


Greece 
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Results of Lajstd Obseevations, 1921-1926 

EUROPE 

Holland 


Station 

Latitude 

Lone 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


0 / 

o / 


h h h 

o / 

A A 

o / 

A A 

c g 8 




De Blit, Pter 4 

62 06 N 

5 11 

Jim 30, ’22 

10 2,14 8 

11 02 6 W 



10 6,14 5 

18332 

27 


WCP 




Jun 30, 22 

15 0,16 4 

11 07 0 W 



15 4,16 0 

18380 

27 


WCP 




Jul 1, 22 

11 6,13 2 

11 07 6 W 



12 2,12 9 

18346 

27 


WCP 




Jul 1, 22 

15 0,15 2,15 4 

11 06 1 W 



14 0,14 7 

18361 

27 


WCP 




Jul 2, 22 

12 8,13 0 

11 05 8 W 





27 


WCP 




Jul 3, 22 

7 8,10 0 

10 59 2 W 



8 1, 8 8 

18343 

27 


WCP 




Jul 3, 22 

10 1,10 3 

11 01 1 W 



9 0, 9 6 

18332 

27 


WCP 

De Blit, Pter 8 

52 06 N 

6 11 

Jun 30, 22 



17 0,17 3 

66 63 4 N 





WCP 




Jun 30. 22 



17 5,17 7 

66 53 6 N 





WCP 




Jul 1, 22 



8 7. 8 9 

66 66 0 N 





WCP 




Jul 1 , 22 



9 0, 9 2 

66 66 0 N 





WCP 




Jul 1, 22 



9 4, 9 6 

66 56 3 N 





WCP 




Jul 1, 22 



j9 8, 9 9 

66 66 2 N 




13 

WCP 


Italy 



0 / 

o / 


1 

AAA 

o / 

A A 

0 / 

A A 

c g a 




Terraoina, A 

41 17 0 N 

13 14 

May 17, ’22 

9 4, 9 7, 9 9 

6 41 4 W 

12 7,13 0 

66 48 0 N 

15 2,16 8 

23762 

27 

El 27 

WCP 




May 17, 22 

10 2,10 6,10 7 

6 42 6 W 

13 6,13 8 

56 48 8 N 

16 1,16 7 

23766 

27 

El 27 

WCP 




May 18, 22 



6 9, 7 2 

56 49 7 N 




El 27 

WCP 




May 18, 22 



7 7, 8 0 

66 49 8 N 




El 27 

WCP 




May 18, 22 



8 4,87 

66 49 7 N 




El 27 

WCP 




May 18, 22 



9 1,94 

66 49 8 N 




El 27 

WCP 

Terracina, £ 

41 17 0 N 

13 14 

May 16, 22 

9 7, 9 9 10 2 

6 40 2 W 

13 3,13 6 

66 46 4 N 

16 7,16 3 

23768 

27 

El 27 

WCP 




May 16, 22 

10 4,10 7,11 0 

6 41 9 W 

14 2,14 4 

66 47 6 N 

16 6,17 1 

23765 

27 

El 27 

WCP 




May 18, 22 



7 7 

66 60 1 N 




El 27 

WCP 




May 18, 22 



10 3,10 8 

66 47 6 N 




El 27 

WCP 




May 18, 22 



11 1,11 4 

56 46 8 N 




El 27 

WCP 




May 18, 22 



11 8,12 1 

66 46 2 N 




El 27 

WCP 




May 18, 22 



12 4,12 6 

66 46 6 N 





WCP 


Portugal 



0 

1 

0 

f 




A A 

A 

0 





1 

■ 

■ 

■ 

A 


c g a 




Coimbra, A 

40 

12 4 N 

351 

35 

Apr 

18, 

’22 

12 7,15 

8 

15 

10 

1 

W 





13 

9,15 

2 

23092 

27 


WCP 






Apr 

19, 

20 

8 8,11 

6,12 0 

16 

03 

9 

W 





9 

6,10 

9 

23074 

27 


WCP 






Apr 

19, 

22 

14 2,14 

3,14 6 

15 

06 

0 

w 





12 

6,13 

5 

23090 

27 


WCP 






Apr 

21, 

22 

13 9,14 

2 

15 

05 

5 

w 





11 

7,13 

0 

23091 

27 


WCP 






Apr 

21, 

22 

14 6 14 

7 

15 

05 

4 

w 









27 


WCP 

Coimbra, B 

40 

12 4 N 

361 

35 

Apr 

17, 

22 

9 1,11 

8 

16 

06 

6 

w 





10 

0,11 

1 

23076 

27 


WCP 






Apr 

17 

22 

12 2,14 

6 

16 

11 

6 

w 





12 

7,13 

8 

23078 

27 


WCP 






Apr 

18, 

22 

8 9,11 

4,11 7 

15 

06 

9 

w 





9 

7 10 

8 

23078 

27 


WCP 






Apr 

18, 

22 

11 9 12 

2 

15 

10 

2 

w 









27 


WCP 






Apr 

20, 

22 







9 1,98 

68 

17 

2 N 






El 27 

WCP 






Apr 

20, 

22 







10 3,10 8 

68 

17 

8N 






El 27 

WCP 






Apr 

20, 

22 







11 3,11 8 

58 

17 

2N 






El 27 

WCP 






Apr 

21, 

22 











9 

3,10 

4 

23090 

27 


WCP 

Coimbra, C 

40 

12 4 N 

351 

35 

Apr 

20, 

22 







13 2,13 7 

58 

16 

4 N 






El 27 

WCP 






Apr 

20, 

22 







14 1,14 7 

58 

18 

0 N 






El 27 

WCP 






Apr 

20, 

22 







16 0,16 7 

58 

18 

6N 






El 27 

WCP 


Spain 



0 / 

0 / 


AAA 

0 / 

A A 

o / 

A A 

0 g a 




Tortosa, Pter E 

40 19 2 N 

0 30 

Mar 30, ’22 



14 4,14 8 

67 38 4 N 




BI 27 

WCP 




Mar 30, 22 



15 2,16 4 

67 38 3 N 




BI 27 

WCP 




Mar 31. 22 



13 8,14 0 

57 40 3 N 




El 27 

WCP 




Mar 31, 22 



14 6,14 8 

67 39 0 N 




El 27 

WCP 




Apr 1 , 22 



12 7,12 9 

67 37 8 N 




El 27 

WCP 




Apr 1 , 22 



13 6,13 8 

57 37 4 N 




El 27 

WOP 

Tortosa, Pier M 

40 19 2 N 

0 30 

Mar 30, 22 

11 4,13 0 

11 48 8 W 



11 8,12 7 

23333 

27 


WCP 




Mar 30, 22 

16 9,17 3 

11 41 2 W 



16 2,16 9 

23298 

27 


WCP 




Mar 31, 22 

11 6,13 0 

11 45 0 W 



12 0,12 7 

23320 

27 


WOP 




Mar 31, 22 

16 3,16 8 

11 44 2 W 



15 7,16 5 

23316 

27 


WCP 




Apr 1 , 22 

10 7,12 2 

11 46 8 W 



11 1,11 8 

23309 

27 


WOP 




Apr 1 , 22 

14 2,15 6 

11 48 2 W 



14 6,16 2 

23328 

27 


WCP 




Apr 2, 22 

9 4, 9 8 

11 40 4 W 





27 


WCP 
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Land Magnetic Obseevations. 1921-1926 

EUROPE 

Spain — Concluded 


Station 

Latitude 

Long 
Fast 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

0 


h h h 

O f 

h h 

o / 

h h 

c g 8 




San Fernando. Pier N* 

36 27 7 N 

353 48 

Apr 11, '22 

8 1, 8 3 

13 40 1 W 



9 9,10 6 

24960 

27 


WCP 




Apr 11. 22 

8 7, 8 8, 9 2 

13 40 1 W 



14 3,15 0 

24966 

27 


WCP 




Apr 11, 22 





15 5,16 0 

24954 

27 


WCP 




Apr 12, 22 

14 7,14 9,15 2 

13 48 4 W 





27 


WCP 




Apr 12, 22 

15 4,15 6,15 7 

13 48 3 W 





27 


WCP 




Apr 12, 22 

15 9,16 0 

13 48 2 W 





27 


WCP 




Apr 12 22 

16 4,16 5 

13 45 0 W 





27 


WCP 

San Fernando. Pter NE * 

36 27 7 N 

353 48 

Apr 8. 22 



10 2,10 5 

53 53 2 N 




El 27 

WCP 




Apr 8, 22 



11 1,11 3 

53 52 2 N 




El 27 

WCP 




Apr 8, 22 



14 5,14 6 

53 51 2 N 




El 27 

WCP 

San Fernando, S* 

36 27 7 N 

353 48 

Apr 7, 22 

8 6, 8 9.10 8 

13 42 0 W 

16 4,16 7 

53 52 5 N 

9 5,10 2 

24968 

27 

El 27 

WCP 




Apr 7, 22 

11 0,14 4,14 5 

13 47 5 W 





27 


WCP 




Apr 8, 22 

15 2,16 3 

13 49 7 W 

8 1,83 

53 55 4 N 



27 

El 27 

WCP 




Apr 8, 22 



9 0, 9 2 

53 55 0 N 




El 27 

WCP 




Apr 10, 22 

8 4, 8 5 

13 43 5 W 



9 0, 9 7 

24930 

27 


WCP 




Apr 10, 22 

14 6,14 8,15 0 

13 49 1 W 



10 8,11 5 

24944 

27 


WCP 




Apr 10, 22 

15 2,15 4,15 5 

13 49 4 W 





27 


WCP 


Tubkey 



0 f 

0 / 


h h h 

O f 

h h 

o / 

h h 

C 0 8 




Rumeli Hissar 

41 05 3 N 

29 03 

Jun 8, *22 

10 6,13 0 

0 33 2 W 

14 2,14 5 

55 46 8 N 

11 2,12 7 

24752 

12 

El 7 

PHD 




Jun 12, 22 

6 3tol8 5(dv) 

0 34 0 W 



6 4 to 













18 3 (dv) 

24779 

12 


PHD 




Jun 13, 22 



6 1 to 













17 8 (dv) 

56 47 6 N 




El 7 

PHD 




Sep 16. 22 

11 4,13 2 

0 30 0 W 

10 3,10 6 

55 49 4 N 

11 9,12 8 

24766 

12 

El 7 

PHD 


NORTH AMERICA 

Canada 



o / 

0 / 


h h h 

o r 

h h 

o / 

h h 

c g 8 




Camp Clay, Cape Sabine 

78 46 6 N 

286 44 

May 7, ’24 

16 1,20 7 

98 09 1 W 

18 2 

86 64 0 N 

18 2 

O4OSS 

343 

242 56(3) 

RHO 

Albert Harbor 

72 41 6 N 

282 26 

Sep 5 , 22 

16 6 

87 50 3 W 

15 8 

86 31 0 N 



343 

242 5 

GDH 




Sep 6, 22 



16 8 

86 21 0 N 

16 8 

03698 

343 

242 56(1) 

GDH 

Albert Harbor, Second- 













ary 

72 41 5 N 

282 26 

Sep 5 , 22 



14 9 

86 35 4 N 




242 6 

GDH 

Ponds Inlet 

72 41 3 N 

281 58 

Sep 6 , 22 

12 8 

91 19 5 W 

13 7 

86 26 8 N 

1? 7 

03589 

343 

242 66)1) 

GDH 




Sep 6, 22 



15 4 

86 19 5 N 




242 5 

GDH 

Ponds Inlet, Secondary 

72 41 3 N 

281 58 

Sep 6 , 22 



15 8 

86 22 5 N 




242 5 

GDH 

Fox Channel 

66 62 0 N 

279 46 

Aug 22, 21 

11 1 

(51 64 W) 

13 7 

(86 11 N) 

13 7 

( 04060) 

343 

242 12(3) 

GDH 

Baffin Island No 6 

66 24 4 N 

283 19 

Apr 4, 22 

9 4 

60 08 0 W 

10 5 

86 33 0 N 

10 5 

04501 

343 

242 56 

GDH 

Baffin Island No 3 













(Noovookuok) 

65 23 9 N 

282 27 

Jan 5, 22 

12 4 

63 09 8 W 

14 9 

86 35 4 N 

14 8 

04707 

343 

242 56(1) 

GDH 

Baffin Island No 6 

66 19 9 N 

284 06 

Apr 8, 22 

9 6 

54 44 0 W 

10 8 

86 18 7 N 

10 8 

04936 

343 

242 66(1) 

GDH 

Nauwatta 

66 2 N 

282 4 

Jan 1 , 22 



15 5 

86 68 1 N 




242 5 

GDH 

Baffin Island No 4 

65 1 N 

282 3 

Jan 10 , 22 



16 0 

85 34 3 N 

14 9 

04617 

343 

242 66(1) 

GDH 

Queen’s Cape 

64 42 0 N 

281 08 

Sep 3, 21 

14 2,17 5 

50 46 7 W 

19 4 

86 39 3 N 

16 3,17 0 

04628 

16 

242 1 

GDH 

Baffin Island No 1 

64 4 N 

282 5 

Deo 12, 21 



17 4 

86 21 9 N 




242 56 

GDH 

Bowdoin Harbor, Abso- 













lute Oheertatory 

64 23 9 N 

282 08 

Nov 22, 21 



13 9 

86 31 4 N 




242 12 

GdH 




Nov 26, 21 

11 0,14 8 

62 48 4 W 



11 9,13 7 

04708 

16 


GDH 




Nov 28, 21 

11 8 

63 03 4 W 

14 6 

86 30 1 N 

14 4 

04665 

343 

242 1256(1) 

GDH 




Nov 29, 21 

11 2 

51 33 5 W 

12 9 

85 28 9 N 

12 9 

04759 

343 

242 1266(1) 

GDH 




Deo 2, 21 

11 2 

61 64 7 W 

13 3 

86 27 2 N 

13 2 

04749 

343 

242 66(1) 

GDH 




Deo 24, 21 

11 3,14 3 

61 40 7 W 

12 9 

86 32 7 N 



343 

242 12 

RHG 




Deo 29, 21 

12 0,15 1 

52 46 4 W 

13 5 

85 32 8 N 



341 

241 12 

RHG 




Jan 7 , 22 

11 6,11 7 

51 66 6 W 

13 1 

85 28 9 N 

13 1 

04761 

341 

241 12 

RHG 




Jan 13, 22 

11 4,11 6 

51 68 3 W 

13 1 

85 28 4 N 

13 0 

04763 

341 

241 12 

RHG 




Jan 20 . 22 

11 4,11 6 

62 52 3 W 

12 4 

85 42 6 N 



341 

241 12 

RHG 




Jan 24, 22 

10 8,11 0 

62 05 4 W 

12 9 

85 31 1 N 

12 9 

0471s 

341 

241 127 

RHG 




Feb 17, 22 

11 1,11 3 

62 48 6 W 

13 2 

85 34 5 N 

13 2 

04638 

341 

241 127 

RHG 


* Local disturbance 
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NORTH AMERICA 


Canada — Concluded 


Station 

Latitude 

Long 
East 
of Gr 


Declination 

Inclination 

Her Intensity 

Instruments 

Obs'r 

Date 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Bowdoin Harbor, ilbso- 

0 / 

0 » 


h h h 

0 # 

h h 

o t 

A A 

c g f 




solute Ohaervatory — 













Concluded 

64 23 9 N 

282 08 

Feb 24, ’22 

11 4 

51 52 8 W 

13 1 

85 28 4 N 

13 1 

047S6 

341 

241 127 

RHG 




Mar 4 , 22 

12 2 

62 01 6 W 





16 


GDH 




Mar 7, 22 

12 4 

51 57 3 W 





16 


GDH 




Mar 16, 22 

10 9 

52 12 6 W 

12 7 

85 26 1 N 

12 6 

04770 

343 

242 '66(1) 

GPH 




Mar 17, 22 

12 0 

50 36 3 W 

13 3 

86 29 6 N 

13 3 

04758 

343 

242 66(3) 

QDH 




Mar 18. 22 



12 9 

86 28 1 N 

12 9 

04744 

341 

241 127 

RHG 




Mar 25, 22 

11 4 

62 16 0 W 

12 8 

86 28 7 N 

12 8 

047BS 

341 

241 127 

RHG 




Apr 4, 22 

11 4,11 6 

52 09 5 W 

13 1 

86 28 1 N 

13 1 

0474^ 

341 

241 127 

RHG 




Apr 20, 22 

11 6,11 7 

52 16 5 W 

13 1 

85 30 8 N 

13 1 

04690 

341 

241 127 

RHG 




Apr 25, 22 

12 4,15 9 

52 43 0 W 



13 7,16 3 

04706 

16 


GDH 




Apr 26, 22 

11 2,14 2 

61 14 6 W 



12 2,12 8 

04726 

16 


GDH 




Apr 27, 22 

11 9,14 7 

61 23 4 W 



12 7,14 2 

04695 

16 


GDH 




May 12, 22 

11 6 

62 06 4 W 

12 9 

86 26 1 N 

12 9 

04781 

341 

241 127 

RHG 




May 18, 22 

12 0 

61 10 0 W 



12 6 

04689 

16 


RHG 




May 19, 22 

11 9,15 8 

62 17 4 W 



13 0,14 8 

04733 

16 


RHG 




May 24, 22 

12 0,15 6 

61 06 8 W 



12 9 14 6 

04728 

16 


RHG 




May 26, 22 

11 3,11 6 

61 32 6 W 

13 4 

86 26 6 N 

13 4 

04758 

341 

241 12667 

RHG 




Jun 3, 22 

14 5 14 8 

63 48 1 W 

16 3 

85 30 7 N 

16 3 

04685 

341 

241 12567 

RHG 




Jun 3, 22 

17 7,17 9 

S3 11 9 W 





341 


RHG 




Jun 9, 22 

11 2,14 4 

61 61 2 W 

12 9 

86 26 9 N 

12 9 

04759 

341 

241 12667 

RHG 




Jun 13, 22 

11 7,15 1 

62 30 1 W 



12 6,14 2 

04581 

16 


RHG 




Jun 14, 22 

14 5,17 6 

51 41 9 W 

16 1 

86 26 5 N 

16 1 

04757 

341 

241 12667 

RHG 




Aug 2 , 22 

11 0,13 8 

51 19 8 W 

12 5 

85 28 8 N 

12 5 

O 47 I 8 

341 

241 12567 

RHG 

Bowdoin Harbor, B 

64 23 9 N 

282 08 

Mar 4, 22 



13 0 

85 28 8 N 




242 56 

RHG 




Mar 7, 22 



13 7 

86 26 0 N 

13 7 

04781 

343 

242 66 (1) 

RHG 




Mar 9, 22 



12 5 

86 36 0 N 




241 12 

RHG 




Mar 16, 22 



12 7 

85 27 5 N 

12 7 

04761 

341 

241 127 

RHG 




Mar 17, 22 



13 3 

86 29 0 N 

13 3 

04741 

341 

241 127 

RHG 




Mar 18, 22 



12 9 

86 26 1 N 

12 9 

0481$ 

343 

242 66(13) 

GDH 

Bowdoin Harbor, C 

|64 23 9 N 

282 08 

Apr 26, 22 



14 4 

85 25 8 N 

14 4 

04770 

343 

242 66(13) 

RHG 




Apr 26, 22 



12 7 

85 17 9 N 

12 6 

04980 

341 

241 127 

RHG 




Apr 27, 22 



13 7 

86 26 0 N 

13 7 

04754 

343 

242 56(1) 

RHG 

Bowdoin Harbor, Vanor- 













tion Obaenatory Site 

64 23 9 N 

282 08 

Sep 9, 21 

9 8,10 2 

62 47 7 W 





16 


GDH 

Baffin Island No 7 

64 19 3 N 

284 50 

May 11, 22 

15 0 

56 01 1 W 

16 3 

84 48 0 N 

16 2 

05884 

343 

242 56(1) 

GDH 

Baffin Island No 2 













(Shatoito) 

64 18 N 

282 55 

Deo 16, 21 



19 3 

84 51 8 N 

19 } 

06330 

343 

242 56(1) 

GDH 

Cape Dorset, A 

64 13 6 N 

283 26 

Dec 18, 21 

11 1 

56 17 4 W 

11 7 

84 44 4 N 



343 

242 56 

GDH 

Cape Dorset, B 

64 13 6 N 

283 26 

Aug 5 , 22 

12 0,12 3 

54 23 4 W 

13 8 

85 09 6 N 

13 8 

05045 

341 

241 12567 

RHG 




Aug 5 , 22 

15 1,15 3 

55 10 4 W 





341 


RHG 

Amadjuak 

64 01 7 N 

287 05 

May 18, 22 

16 2 

70 26 0 W 

17 2 

84 40 9 N 

17 2 

05557 

343 

242 56(1) 

GDH 

Baffin Island No S 













(Etenilk) 

63 25 7 N 

287 47 

May 22, 22 

13 3 

60 27 1 W 

14 4 

83 59 1 N 

14 3 

0635$ 

343 

242 56(1) 

GDH 

BaffiLn Island No 9 













(Sabooyak) 

63 03 6 N 

288 45 

May 24 22 

15 4 

48 50 2 W 

16 6 

83 59 9 N 

16 6 

06333 

343 

242 66(1) 

GDH 

Baffin Island No 9, A 













(Sabooyak) 

63 03 6 N 

288 45 

May 24, 22 



14 1 

(83 47 N) 




242 5 

GDH 

Lake Harbor 

62 51 3 N 

290 04 

Jun 4, 22 



18 4 

(83 28 N) 




242 6 

GDH 




Jun 16, 22 

10 5 

51 68 7 W 

11 6 

83 23 3 N 

11 5 

06783 

343 

242 56(1) 

GDH 

Lake Harbor, Second- 













ary 1 

62 61 3 N 

290 04 

Jun 4, 22 



17 6 

(83 21 N) 




242 6 

GDH 

Lake Harbor, Second- 













ary a , 

62 51 3 N 

290 04 

Jun 4, 22 



18 0 

(83 35 N) 




242 6 

GDH 

Ashe Inlot, A 

62 32 8 N 

289 25 

Aug 17, 21 

19 0,19 3 

60 64 9 

21 6 

83 26 1 N 



16 

242 12 

GDH 

Baffin Island No 10 

62 24 8 N 

290 56 

Jun 18, 22 

14 9 

60 49 2 W 

16 6 

82 56 8 N 

15 6 

07188 

343 

242 66(1) 

GDH 

Baffin Island No 11 

62 08 8 N 

292 01 

Jun 21, 22 

1 9 7 

62 46 3 W 

' 10 8 

82 34 3 N 

10 8 

07574 

343 

242 66(1) 

GDH 

Baffin Island No 12 

61 65 3 N 

293 17 

Jun 28, 22 

1 17 3 

51 48 4 "W 

■ 18 2 

82 33 1 N 

18 2 

07607 

343 

242 66(1) 

GDH 




June 29, 22 

! 13 1 

50 40 9 V? 

’ 14 0 

82 22 7 N 

13 9 

07744 

343 

242 56(1) 

GDH 

Sydney 

46 08 8 N 

299 48 

Jul 25, 21 



12 7 

73 69 3 N 




242 12 

QAH 




Jun 30, 2S 

t 12 8,16 0 

26 10 7 V? 

^ 14 8 

73 56 5 N 

14 8 

15616 

341 

241 567 

RHG 




Jul 2, 2a 

t 10 7,13 1 

26 03 9 T? 

^ 12 0 

73 57 3 N 

11 0 

15509 

1 841 

241 667 

RHG 


Centbal America 



0 / 

0 / 



AAA 

0 / 

A A 

0 / 

A A 

c g a 




Xmakabatun 

17 31 2 N 

270 46 

Apr 

16, ’23 

13 1,14 5 

6 55 2 E 

12 4,12 6 

46 09 0 N 

13 5,14 2 

31438 

12 

El 7 

WAL 

Belize, B * 

17 29 4 N 

271 48 

Feb 

12, 23 

9 8,11 5 

6 23 2E 

13 1 13 4 

46 38 3 N 

10 1 11 2 

31342 

26 

El 26 

WAL 

Belize, A 

17 28 4 N 

271 49 

Feb 

8, 23 

10 3,12 0 

6 61 8E 

14 1,14 6 

46 21 3 N 

10 8,11 2 

31634 

26 

El 26 

WAL 




Feb 

9, 23 



7 7 to 














17 6 (dv) 

46 20 3 N 



26 

El 26 

WAL 




Feb 

10, 23 

7 2 to 18 0 (dv) 

6 50 3E 



6 9 to 














18 1 (dv) 

31644 

26 


WAL 


"Local disturbance 
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NORTH AMERICA 
Centbax Amebica — Continued 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Decbnation 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

o / 


■1 

h h h 

o / 

A A 

0 / 

A A 

c g 8 




Uaxactun 1 

L7 23 8 N 

270 22 

Mar 

22, '23 

17 0,17 3 

7 00 OE 



17 7 

31515 

12 


WAL 




Mar 

23, 23 



8 6 

46 61 0 N 




El 7 

WAL 

El Cayo 1 

L7 10 2 N 

270 56 

Ftb 

22, 23 

15 8,17 4 

6 47 IE 





12 


WAL 




Apr 

8, 23 

16 6,17 4 

6 55 OE 

13 0 

46 40 4 N 

16 0,16 5 

31472 

12 

El 7 

WAL 

XToanal "i 

L6 58 8 N 

270 38 

Apr 

5, 23 

16 9,17 7 

6 57 4E 



16 3,17 4 

31602 

12 


WAL 

Itsiznte ^ 

L6 56 0 N 

269 49 

Mar 

8, 28 

13 7 

7 06 6E 



14 0 

31760 

12 


WAL 

Flores ^ 

L6 56 0 N 

270 06 

Mar 

6 23 

13 0,16 3 

7 00 OE 

11 0,11 5 

46 10 1 N 

13 8,14 9 

31700 

12 

El 7 

WAL 




Mar 

10 23 

10 4,13 3 

7 01 6E 



10 8,11 6 

31723 

12 


WAL 

Oak Kidge 1 

16 23 8 N 

273 38 

Jun 

7, 23 

12 7,14 2 

6 03 2E 

9 6, 9 9 

46 26 0 N 

13 0,14 0 

31390 

27 

El 27 

WAL 

Tnixillo, A ] 

L5 55 8 N 

274 02 

May 

28, 23 

12 9,15 1 

5 55 4E 

10 9,11 3 

44 47 0 N 

13 3,14 5 

31458 

27 

El 27 

WAL 




May 

28, 23 



16 6,16 9 

44 49 1 N 




El 27 

WAL 




May 

29, 23 

6 8 to 17 6 (dv) 

5 56 9E 



7 1. 7 9 

31462 

27 


WAL 

TrusoUOt B 

15 65 8 N 

274 02 

May 

30, 23 

10 1,11 6 

5 61 3E 

12 6,13 0 

44 60 0 N 

10 4,11 2 

31466 

27 

El 27 

WAL 

Casuna 

15 53 1 N 

274 50 

Jim 

24, 23 

9 9,11 4 

6 47 3E 

13 3,13 8 

45 03 8 N 

10 3,11 1 

31366 

27 

El 27 

WAL 

Puerto Cortez 

15 51 3 N 

272 03 

May 

23, 23 

10 2,11 5 

6 51 9E 

14 1,14 8 

44 15 1 N 

10 6,11 2 

31738 

27 

El 27 

WAL 

Puerto Barnoa 

15 44 2 N 

271 25 

May 

18, 23 

13 4,16 1 

6 54 4E 

16 1,16 5 

43 51 4 N 

13 8,14 8 

31790 

27 

El 27 

WAL 




May 

19, 23 

6 7 to 17 7 (dv) 

6 56 4E 





27 


WAL 

Zaoapa 

14 59 3 N 

270 30 

Apr 

17, 26 

9 6,10 6 

7 21 4E 

9 0, 9 3 

42 34 9 N 

9 8,10 3 

31937 

27 

El 27 

JL 

Quesaltenango 

14 51 4 N 

268 31 

Sep 

25, 23 

9 4,11 4 

7 19 8E 

12 9,13 3 

41 06 8 N 

9 8,11 0 

32240 

27 

El 27 

WAL 

Copan 

14 50 4 N 

270 55 

Apr 

12, 26 

10 6,14 6 

7 08 4E 

9 5,10 0 

42 26 0 N 

10 9,14 2 

31942 

27 

El 27 

JL 

Guateinala« A 

14 38 0 N 

269 30 

Sep 

8, 23 

10 3,11 7 

7 19 8E 



10 6,11 4 

32020 

27 


WAL 




Sep 

9, 23 

10 9 to 18 1 (dv) 

7 19 OE 

10 0,10 2 

41 48 1 N 



27 

El 27 

WAL 




Sep 

10, 28 

10 7 to 18 1 (dv) 

7 20 3E 





27 


WAL 




Sep 

11, 23 

10 7 to 18 1 (dv) 

7 21 OE 





27 


WAL 




Sep 

12, 23 

13 7,16 3 

7 21 2E 

16 4,16 7 

41 44 4 N 

14 0,14 9 

31990 

27 

El 27 

WAL 




Sep 

13, 23 



6 8 to 














17 7 (dv) 

41 44 7 N 




El 27 

WAL 




Sep 

14, 23 

7 0 to 17 8 (dv) 

7 22 6E 



6 8 to 














18 0 (dv) 

31980 

27 


WAL 




Apr 

23, 26 

9 8,11 0 

7 26 8E 



10 1,10 7 

31826 

27 


JL 




Apr 

24, 26 

6 1 to 17 2 (dv) 

7 27 4E 



6 1 to 














17 2 (dv) 

31826 

27 


JL 




Apr 

28, 26 



7 3 to 














18 1 (dv) 

41 66 0 N 




El 27 

JL 

Quatemala, B 

14 38 0 N 

269 30 

Sep 

15, 23 

9 8,11 6 

7 19 OE 

13 0,13 6 

41 47 7 N 

10 2,11 2 

32024 

27 

El 27 

WAL 




Apr 

30, 26 

10 5,11 7 

7 24 4E 

10 0,10 2 

41 52 8 N 

10 8,11 4 

31861 

27 

BI 27 

JL 

Tegucigalpa, B 

14 06 6 N 

272 47 

Aug 

23, 23 

13 6,15 2 

6 25 8 E 

11 6,11 7 

41 44 8 N 

14 0 14 9 

32120 

27 

El 27 

WAL 




Aug 

23, 23 



16 2,16 5 

41 46 2 N 




El 27 

WAL 




Aug 

24, 23' 

8 4,10 0^ 

6 26 6 E 



8 8, 9 6 

32136 

27 


WAL 

Wawa Sawmill 

14 06 N 

276 26 

Jul 

15, 23 

17 3,17 6 

5 37 6E 





27 


WAL 




Jul 

16, 23 





6 4, 7 2 

31634 

27 


WAL 

Tegucigalpa, A 

14 04 9 K 

272 48 

Aug 

22, 23 

12 6,14 4 

6 44 5 E 

10 8,11 4 

41 49 9 N 

13 0,14 1 

31930 

27 

El 27 

WAL 

San Jo 86 (Guatemala) 

13 55 5 N 

269 13 

Sep 

28, 23 

13 3,14 9 

7 40 6 E 

10 6,11 0 

40 46 0 N 

13 7,14 6 

32448 

27 

El 27 

WAL 




Sep 

29, 23 

10 2,11 6 

7 44 2 E 

8 4, 8 7 

40 45 8 N 

10 6,11 4 

32478 

27 

El 27 

WAL 




May 

4, 26 

8 9,11 2 

7 49 3E 

9 2, 9 4 

40 62 4 N 

10 3,10 8 

32310 

27 

El 27 

JL 

San Salvador, A* 

13 41 4 N 

270 49 

Aug 

11, 23 

12 6,14 2 

7 09 7 E 

10 9,11 4 

40 65 2 N 

13 0,1$ 9 

32426 

27 

El 27 

WAL 




Aug 

11, 23 



15 4,15 6 

40 56 8 N 




El 27 

WAL 




Aug 

12, 23 

7 1,87 

7 15 2 E 



7 6, 8 4 

32428 

27 


WAL 

San Salvador, B^ 

13 41 4 N 

270 49 

Aug 

12, 23 

10 2,11 8 

6 31 6 E 

13 6,13 9 

41 36 2 N 

10 8,11 5i 

30980 

27 

El 27 

WAL 

Aoajutla 

13 35 2 N 

270 10 

May 10, 26 

12 8,14 0 

7 48 OE 

10 8,11 1 

41 03 6 N 

13 0,13 7 

31962 

27 

El 27 

JL 

Pnnzapoloa 

13 24 7 N 

276 26 

Jul 

13, 23 

9 8,11 3 

5 37 6 E 

12 7 

42 16 4 N 

10 2,11 0 

31534 

27 

El 27 

WAL 

Amapala 

13 17 7 N 

272 21 

Aug 

17, 23 

13 3,16 0 

6 45 0 E 

11 2,11 8 

30 69 8 N 

13 7,14 7 

31502 

27 

El 27 

WAL 

Connto 

12 27 2 N 

272 49 

Aug 

6, 23 

10 2,11 7 

7 23 OE 

13 1,13 8 

39 32 2 N 

10 6,11 4 

32312 

27 

El 27 

WAL 

Managua, A 

12 09 9 N 

273 44 

Aug 

3, 23 

9 8,11 4 

6 22 OE 

12 6,13 2 

39 33 1 N 

10 2,11 2 

32044 

27 

El 27 

WAL 

Managua, B 

12 09 4 

273 44 

Aug 

1, 23 

13 7,16 3 

6 28 3E 

11 6,11 8 

39 27 6 N 

14 2,14 9 

32100 

27 

El 27 

WAL 




Aug 

1, 23 



16 2,16 4 

39 28 7 N 




El 27 

WAL 




Aug 

2, 23 

8 1, 9 4 

6 28 9 E 



8 4, 9 1 

32110 

27 


WAL 

Bluefields Bluff 

12 00 1 N 

276 20 

Jul 

19, 23 

9 6,11 7 

5 55 6 E 

12 8,13 2 

40 25 1 N 

9 9,11 1 

31670 

27 

El 27 

WAL 

Bluefields 

11 59 5 N 

276 16 

Jul 

9, 23 

t 12 6,14 4 

6 15 6 E 

10 6,10 9 

39 68 0 N 

13 0,14 0 

31929 

27 

El 27 

WAL 




Jul 

9, 23 



15 2,15 4 

40 01 2 N 




El 27 

WAL 




Jul 

10, 23 

1 6 4, 8 0 

6 18 8E 



6 8, 7 6 

31918 

27 


WAL 

Granada 

11 56 1 N 

274 03 

Jul 

28, 23 

I 10 3,11 6 

6 68 8 E 

13 6,13 9 

39 09 6 N 

10 6,11 4 

32115 

27 

El 27 

WAL 

Greytown 

10 54 9 N 

276 18 

Jul 

22, 23 

1 9 0,10 4 

6 08 6 E 

10 8 10 9 

38 08 2 N 

9 4,10 1 

32227 

27 

El 27 

WAL 

Uvita Island 

10 00 1 N 

276 68 

Jul 

5, 23 

1 12 6,14 2 

4 43 8 E 

11 6,12 1 

37 17 1 N 

13 0,13 9 

32628 

27 

El 27 

WAL 

Port Lunon 

0 58 0 N 

276 65 

Jul 

2. 23 

i 12 8,14 4 

5 48 2 E 

11 4,11 6 

36 66 1 N 

13 2,14 0 

32196 

27 

El 27 

WAL 




Jul 

3, 23 

J 7 6, 9 4 

6 62 1 E 

10 4,10 6 

36 67 6 N 

8 0, 9 0 

32212 

27 

El 27 

WAL 

San Jos4, B (Costa 














Rioa) 

9 66 6 N 

275 66 

Nov 12, % 

J 10 6,12 5 

6 31 5E 

14 7,16 4 

36 38 2 N 

11 0 12 2 

32220 

27 

El 27 

WAL 




Nov 18, % 

J 


7 1 to 














17 8 (dv) 

36 31 1 N 




El 27 

WAL 




Nov 14, 2! 

J 7 2 to 17 6 (dv) 

1 6 26 9 E 



6 9 to 














17 7(dv) 

32208 

27 


WAL 


* Local difiturbanoe 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 


o / 

o / 



h h h 

o / 

h h 

o / 

h h 

c g 8 




San Jo 84, C(Costa Eica) 

9 66 6 N 

276 66 

Nov 

16, '23 

14 3,16 6 

6 07 OE 

11 2,11 6 

36 43 6 N 

14 7,16 1 

32212 

27 

El 27 

WAL 

San Jos4» D (Costa Rioa) 

9 66 1 N 

276 54 

May 23, 26 

10 6,11 7 

6 18 1 E 

12 4,12 8 

36 27 8 N 

10 8,11 4 

32144 

27 

BI 27 

JL 




May 24, 26 

7 4 to 17 8 (dv) 

6 16 4E 



7 4 to 














17 8 (dv) 

32149 

27 


JL 




May 26, 26 



7 6 to 














17 2 (dv) 

36 80 9 N 




El 27 

JL 

San Jos4,JEr (Costa Rioa) 

9 66 1 N 

276 54 

May 26, 26 

10 6,11 6 

6 12 8 E 

10 1,10 3 

36 37 8 N 

10 8,11 3 

32184 

27 

El 27 

JL 

San Jos^,A(Costa Rica) 

9 66 ON 

276 57 

May 22, 26 

12 7 

6 18 7 E 





27 


JL 

Colon, Waahinoton Hotel 

9 22,0 N 

280 06 

Oct 

30, 22 

12 4,14 1 

6 09 0 E 

10 6,11 0 

37 09 0 N 

12 8,13 7 

31876 

26 

El 26 

WAL 




Oct 

31, 22 

6 4 to 16 6(dv) 

6 08 4 E 





26 


wAl 




May 30, 26 

15 3,15 7 

5 09 9 E 

16 3,16 6 

37 31 8 N 

17 3,18 0 

31674 

27 

El 27 

JL 




May 30, 26 

16 8,17 0 

6 10 4 E 





27 


JL 




May 31, 26 

12 8,13 0 

6 09 2 E 

10 9,11 1 

37 33 6 N 

11 6,12 0 

31707 

27 

El 27 

JL 

Colon, Sweetwater 

9 21 3 N 

280 03 

Oct 

12, 21 

9 9,11 3 

5 17 6 E 

12 8,13 0 

37 04 2 N 

10 3,11 0 

81776 

26 

El 26 

CVI 




Oct 

27, 22 

10 7,13 8 

6 19 6 E 

14 6,16 0 

37 11 2 N 

11 2,13 0 

31739 

26 

El 26 

WAL 

Colon, Limon Point 

9 19 1 N 

280 03 

Jun 

2, 26 

9 9,12 1 

6 13 9 E 

12 6,12 8 

37 19 7 N 

11 1,11 8 

31647 

27 

BI 27 

JL 

Old Panama, A 

9 00 2 N 

280 31 

Oct 

17, 21 

9 3,10 6 

6 26 2 E 

11 2,11 4 

36 49 4 N 

9 7,10 3 

31850 

26 

El 26 

CVI 




Oct 

10, 23 

13 2,16 3 

6 28 8 E 

11 2,11 6 

37 02 4 N 

13 6,14 8 

31748 

27 

El 27 

WAL 




Oct 

11, 23 



6 8 to 














8 8 (7) 

37 06 1 N 




El 27 

WAL 




Sep 

30, 24 

13 7,15 2 

6 30 0 E 

12 4,12 6 

37 07 9 N 

14 2,16 8 

31682 

27 

El 27 

JL 




Oct 

1, 24 

6 1 to 17 2(dv) 

6 28 9 E 



6 1 to 














17 2 (dv) 

31698 

27 


JL 




Oct 

3, 24 



6 9 to 














17 6 (dv) 

37 04 8 N 




BI 7 

JL 




Jun 

7. 26 

10 6,11 7 

6 29 4 E 

10 1,10 3 

37 24 3 N 

10 9,11 4 

31674 

27 

BI 27 

JL 




Jun 

8, 26 

6 8 to 17 4(dv) 

6 33 0 E 



6 8 to 














17 4 (dv) 

31666 

27 


JL 




Jun 

9, 26 



7 3 to 














14 4 (dv) 

37 22 4 N 




El 27 

JL 




Jun 

10, 26 

7 0 to 17 l(dv) 

5 36 4 E 



7 0 to 














17 1 (dv) 

31676 

27 


JL 




Jun 

12, 26 



7 0 to 







Old Panama, AuxxU | 







17 1 (d\) 

37 20 1 N 




BI 27 

JL 















lary A 

9 00 2 N 

280 31 

Jun 

16, 26 

11 3,11 6 

6 28 0 E 





27 


JL 

Old Panama, B 

9 00 2 N 

280 31 

Oct 

11, 23 

12 4,14 0 

6 12 0 E 



12 8,13 7 

31826 

27 


WAL 




Oct 

12, 23 

6 6 to 17 3(dv) 

6 13 9 E 



6 2 to 














17 4 (dv) 

31843 

27 


WAL 




Oct 

13, 23 



6 7 to 














17 6 (dv) 

36 66 0 N 




BI 27 

WAL 

Old Panama, C 

9 00 2 N 

280 31 

Oct 

2, 24 

10 1,11 4 

6 18 2 E 

12 4,12 7 

36 69 6 N 

10 6,11 2 

31637 

27 

BI 27 

JL 




Jun 

14, 26 

9 3,10 7 

6 11 8 E 

8 7, 9 0 

37 13 8 N 

9 6,10 3 

31660 

27 

BI 27 

JL 

Corozal, A 

8 68 9 N 

280 26 

Jun 

26, 26 

16 2 

4 42 7 E 





27 


JL 




Jun 

27, 26 

10 4,11 7 

4 37 6 E 

9 3, 9 6 

37 43 6 N 

10 7,11 3 

31396 

27 

El 27 

JL 




Jun 

28, 26 

13 1,14 6 

4 40 9 E 

14 9,16 2 

37 62 8 N 

13 4,14 3 

31400 

27 

El 27 

JL 

Coroxal, B 

8 68 9 N 

280 26 

Jun 

28, 26 

11 3 

4 42 2 E 



12 1 

31646 

27 


JL 




Jun 

29, 26 

9 9 

4 44 0 E 

8 7, 8 9 

37 10 9 N 

9 6 

31616 

27 

El 27 

JL 

Anoon Hill 

8 67 4 N 

280 27 

Jun 

18, 26 

8 8, 9 9 

6 20 1 E 

8 2, 8 4 

37 08 6 N 

9 1,96 

31680 

27 

BI 27 

JL 

David, A 

8 26 a N 

277 36 

Oct 

23, 23 

12 9,14 4 

6 06 8 E 



13 3,14 1 

32432 

27 


WAL 




Oct 

24, 23 

7 4, 9 4 

6 04 2 E 



7 8, 8 9 

32428 

27 


WAL 




Oct 

27, 23 



8 1,86 

36 11 1 N 




El 27 

WAL 




Oct 

27, 23 



11 6,11 6 

36 10 4 N 




El 27 

WAL 

David, B 

8 26 3 N 

277 34 

Oct 

26, 23 

10 1,11 4 

6 67 1 E 

13 4,13 7 

36 10 6 N 

10 4,11 2 

32218 

27 

El 27 

WAL 


Greenland 



0 / 

0 / 


h h h 

o r 

h h 

o / 

h h 





Refuge Harbor, Ahao- 













lute Obaertatory 

78 32 6 N 

287 37 

Oct 22, ’23 

13 0 

100 04 4W 

14 1 

86 46 7 N 

14 8 

04t4S 

341 

241 667 

RHG 




Nov 10, 23 

12 7,15 9 

99 36 OW 

14 1 

86 45 6 N 

14 9 

0US5 

341 

241 667 

RHG 




Nov 16, 23 

12 2,16 1 

98 36 2W 

13 7 

86 46 7 N 

14 1 

041!B9 

341 

241 667 

RHG 




Nov 23. 23 

22 4 

99 47 9W 





341 


RHG 




Nov 24, 23 

2 3 

99 47 IW 

0 4 

86 48 1 N 

0 4 

04093 

341 

241 667 

RHQ 




Deo 10, 23 

13 0,17 7 

100 08 6W 

15 6 

86 45 7 N 

16 4 

04119 

341 

241 667 

RHG 




Dec 21, 23 

1 2, 5 7 

99 40 2W 

3 6 

86 47 4 N 

3 5 

04130 

341 

241 667 

RHQ 




Deo 30, 23 

16 0,19 2 

100 06 6W 

17 2 

86 46 3 N 

17 2 

0414s 

341 

241 667 

RHG 




Jan 10, 24 

16 2,19 6 

100 11 4W 

17 6 

86 44 8 N 

17 6 

04177 

341 

241 667 

RHG 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intonaity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Refuge Harbor, Abso- 

O f 

o t 


h h k 

o / 

h h 

0 / 

h h 

c g a 




lute Ohservatory-Con- 













eluded 

78 32 6 N 

287 37 

Jan 22, *24 

11,66 

99 41 3W 

3 3 

86 47 8 N 

3 3 

041»S 

U1 

241 667 

RHG 




Jan 26. 24 

14 5,18 6 

99 58 6W 

16 6 

85 46 3 N 

16 6 

0414s 

HI 

241 667 

HHG 




Feb 14, 24 

14 0,18 3 

99 47 4W 

16 3 

85 46 7 N 

16 3 

04145 

341 

241 567 

RHG 




Feb 25, 24 

14 3,19 3 

99 56 6W 

16 8 

85 44 8 N 

16 6 

0417$ 

241 

241 667 

RHG 




Mar 1, 24 

13 1,17 0 

99 63 OW 

16 0 

86 46 8 N 

16 0 

04141 

341 

241 667 

RHG 




Mar 6. 24 

12 8,16 8 

100 39 6W 

14 8 

86 44 9 N 

14 8 

0417$ 

341 

241 567 

RHG 




Mar 15, 24 

13 2,17 2 

100 01 OW 

15 2 

86 46 6 N 

16 2 

04145 

341 

241 667 

RHG 




Mar 28, 24' 

13 2,17 7 

99 47 3W 

15 6 

85 46 6 N 

15 4 

04145 

341 

241 667 

RHG 




Apr 7, 24 

13 4,17 0 

100 57 IW 

16 3 

86 46 9 N 

15 3 

04157 

341 

241 667 

RHG 




Apr 19, 24 

13 0,16 2 

100 01 2W 

14 7 

85 46 6 N 

14 6 

04145, 

341 

241 567 

RHG 




Apr 26, 24 

13 3,16 4 

99 68 OW 

14 9 

86 45 2 N 

14 8 

041 66 

341 

241 667 

RHO 




May 3, 24 

12 8,16 7 

100 05 OW 

14 3 

86 46 8 N 

14 3 

04155 

341 

241 567 

RHG 




May 5. 24 

11 2,14 4 

100 15 OW 

12 9 

85 47 2 N 

12 9 

04134 

343 

242 56(3) 

RHG 




May 17, 24 

12 3,15 2 

100 02 4W 

13 8 

86 46 0 N 

12 8 

04157 

343 

242 66(3) 

RHG 




May 27, 24 

11 5,14 4 

101 00 OW 

13 0 

86 40 9 N 

13 0 

043m 

343 

242 66(3) 

RHG 




Jun 4, 24 

10 9,13 8 

100 06 6W 

12 4 

86 40 5 N 

12 4 

04336 

341 

241 567 

RHG 




Jun 13, 24 

10 9,13 & 

100 09 OW 

12 3 

86 48 1 N 

12 2 

04119 

341 

241 567 

RHG 




Jun 19, 24 

10 4,13 4 

101 14 4W 

12 0 

85 54 3 N 

12 0 

04014 

341 

241 567 

RHG 

Refuge Harbor, Vana- 













tion Ohaervatory Site 

78 32 6 N 

287 37 

Aug 18, 23 



11 8 

86 47 1 N 




241 66 

RHG 

Etah 

78 19 6 N 

287 18 

Aug 10, 23 

11 2,13 0,16 4 

101 39 IW 

14 7 

86 00 7 N 

14 7 

03937 

341 

241 567 

RHG 




Aug 11, 23 

10 7,13 2 

101 20 2W 

12 0 

86 02 9 N 

12 0 

039 i 8 

341 

241 567 

RHG 

Keate 

77 20 6 N 

288 29 

Aug 5, 24 

9 6,16 3 

90 45 6W 

10 5,17 0 

86 67 6 N 

11 0 

03994 

HI 

241 567 

RHG 

Akpani (Parker Snow 













Point) 

76 06 0 N 

291 42 

Aug 9 , 24 

11 1,12 6 

82 00 6W 

12 3 

85 03 6 N 

12 3 

04830 

341 

241 667 

RHG 

Akpam, Auxthary 

76 06 0 N 

291 42 

Aug 7, 24 

14 2,15 6 

80 44 4W 

15 1 

86 00 0 N 



341 

241 56 

RHG 

Go^avn 

60 16 0 N 

306 28 

Aug 17, 24 

8 0,11 0 

58 48 6W 

9 6 

81 40 9 N 

9 6 

08167 

341 

241 567 

RHG 




Aug 18, 24 

9 4,12 2 

69 12 OW 

10 9 

81 38 6 N 

10 9 

08195 

341 

241 567 

RHO 

Holstensborg 

66 55 9 N 

306 22 

Aug 23, 24 

18 2,19 6 

64 02 8W 

19 0 

81 38 3 N 



341 

241 66 

RHG 




Aug 24, 24 

11 0,13 4 

53 46 IW 

12 3 

81 38 6 N 

12 2,18 8 

08153 

341 

241 567 

RHG 




Aug 24, 24 

17 9,19 5 

63 48 6W 

18 8 

81 39 7 N 



341 

241 7 

RHG 

Godthaab 

64 11 6 N 

308 17 

Jul 29, 23 

10 3,13 1 

50 48 2W 

11 8,17 2 

79 40 7 N 

11 8,17 2 

10046 

341 

241 567 

RHG 




Jul 29, 23 

16 0,18 5 

61 00 IW 





341 


RHG 




Aug 29, 24 

1 

12 8,14 4 

60 20 8W 

14 1 

79 33 1 N 

14 2 

10105 

341 

241 567 

RHG 


Mexico 



0 

f 


0 

t 



h 

h. h 

0 



h 

h 

0 




h 

h 

c g a 





Nueva Casas Grandes 

30 

25 

6 N 

262 

06 

Aug 

16, 24 

10 

1,11 2 

12 

26 

2E 

11 

6,11 6 

57 

49 

4 

N 

10 

4,11 0 

27624 

26 

El 

26 

JWG 

Hermosjllo 

29 

04 

4 N 

249 

03 

Aug 

8 24 

12 

6,16 7 

13 

37 

7E 

11 

3,11 6 

56 

47 

8 

N 

13 

0,13 4 

28360 

26 

El 

26 

JWG 

Chihuahua, J8* 

28 

38 

9 N 

253 

56 

Aug 

18, 24 

13 

4,14 8 

13 

03 

8E 

12 

7,12 8 

66 

21 

8 

N 

13 

7,14 6 

28252 

26 

El 

26 

TWO 

Chihuahua, A* 

28 

37 

6 N 

253 

55 

Aug 

19, 24 

16 

0 

14 

50 

9E 

16 

8 

66 

03 

6 

N 

16 

3 

28839 

26 

El 

26 

JWG 

Chihuahua, C* 

28 

37 

6 N 

263 

66 

Aug 

19, 24 

7 

4 to 9 0 (8) 

14 

26 

5E 







7 

6 to 







Aug 













8 

8 (6) 

29766 

26 



JWG 







19, 24 

10 

6,11 8 

14 

21 

4E 

10 

3,10 4 

53 

29 

0 

N 

10 

9 11 5 

29758 

26 

El 

26 

JWG 







Aug 

19, 24 

12 

6 to 14 2 (8) 

14 

20 

IE 

12 

3,16 4 

53 

29 

8 

N 

12 

8 to 




Guaymas, A 

27 

55 

4 N 
















14 

1 (6) 

29760 

26 

El 

26 

JWG 

249 

03 

Aug 

5, 24 

13 

3,13 6,17 4 

12 

29 

OE 

16 

9,16 1 

54 

23 

4 

N 

14 

0,14 6 
6,17 1 

28850 

26 

El 

26 

JWG 







Aug 

6, 24 












16 

28820 

26 



JWG 







Aug 

7, 24 

6 

7, 6 9, 7 1 

12 

34 

8E 

9 

0,11 3 

54 

22 

1 

N 

7 

7, 8 2 

28848 

26 

El 

26 

JWG 

Quaymas, B 






Aug 

7, 24 

12 

3,13 0,13 6 

12 

29 

3E 







12 

6,13 3 

28844 

26 



JWG 

27 

54 

6N 

249 

08 

Aug 

6, 24 

10 

0 11 3 

12 

48 

OE 

12 

4,12 6 

54 

16 

0 

N 

10 

3,11 0 

29016 

26 

El 

26 

JWG 

Sabinas, A 

27 

51 

4N 

268 

54 

Jun 

14, 24 

10 

4,11 7 

10 

31 

OE 

14 

6,15 6 

66 

40 

6 

N 

10 

7.11 4 

28248 

26 

El 

26 

JWG 

Sabinas, B 

27 

51 

4N 

268 

54 

Jun 

14, 24 

14 

0, 16 0 

10 

31 

4E 

11 

4,11,6 

56 

37 

4 

N 

14 

6,15 5 

28226 

27 

El 

27 

JL 

Monterrey, A 

25 

40 

6N 

259 

40 

Jun 

17, 24 

13 

4,14 8 

9 

53 

2E 

H 

2,11 4 

54 

03 

5 

N 

13 

7,14 6 

29368 

26 

El 

26 

JWG 







Jun 

18, 24 

6 

4 to 17 8 (dv) 

9 

64 

IE 







6 

4 to 








Jun 

19, 24 












17 

8(dv) 

29322 

26 



JWG 












6 

3 to 










Monterrey, B 



6N 










18 

0 (dv) 

54 

08 

4 

N 





El 

26 

JWG 

25 

40 

259 

40 

Jun 

17, 24 

13 

8,16 8 

9 

64 

OE 

11 

2,11 5 

54 

03 

6 

N 

14 

3,15 3 

29343 

27 

El 

27 

JL 







Jun 

18, 24 

7 

1 to 17 6 (dv) 

9 

54 

9E 








27 

JL 







Jun 

19, 24 

6 

6 to 17 7(dv) 

9 

64 

5E 







6 

6 to 





Culioah 

24 

47 

6N 

252 

36 

Aug 

2, 24 

12 

6,13 8 

10 

33 

OE 

11 

6,11 7 

51 

26 

2 

N 

17 

12 

7(dv) 
9,13 5 

29286 

30181 

27 

26 

El 

26 

JL 

JWG 

JWG 

Masatlan, A 

23 

11 

4 N 

253 

35 

Jul 

28, 24 

16 

9,17 2 

11 

03 

OE 

14 

4,14 6 

49 

44 

0 

N 

16 

3,17 0 

30590 

26 

El 

26 







Jul 

29, 24 

6 

0 to 17 7 (dv) 

11 

02 

6E 







6 

0 to 








Jul 

30, 24 






6 

3 to 





17 

7(dv) 

30600 

26 



JWG 




, 











18 

0 (dv) 

49 

44 

6 

N 





El 

26 * 

JWG 


* Local disturbance 
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Station 

Latitude 

Long 
East 
of Gr 

Dfi 


Declination 

Inclination 

tte 

Local Mean Time 

Value 

L MT 

Value 


0 / 

o / 



k h h 

o r 

h h 

o / 

Masatlan, B 

23 11 3 N 

253 35 

Jul 

31, ’24 

11 1,12 2 

10 59 0 E 

12 6,12 8 

19 40 6 N 

Tampico 

22 14 9 N 

262 08 

lul 

22. 24 

10 2,11 8 

9 13 4E 

8 8, 9 0 

50 11 0 N 

San LuisFotosi 

22 08 5 N 

259 05 

Jul 

17, 24 

16 1,18 2 

9 38 9 E 






Jul 

18, 24 



10 6,10 9 

19 22 6 N 

Tepic 

21 31 3 N 

256 06 

Jul 

25, 24 

15 3,16 5 

10 16 6 E 

14 4,14 6 

17 31 2 N 

Menda, A 

20 58 2 N 

270 24 

Sep 

1, 24 

15 1 

6 37 1 E 

14 0,14 2 

51 05 2 N 




Sep 

2, 24 

7 4 to 17 7 (dv) 

6 38 2 E 






Sep 

3, 24 



8 0 to 









18 3 (dv) 

50 59 8 N 




Sep 

5, 24 

7 7, 8 9 

6 41 2 E 



Menda, B 

20 58 2 N 

270 24 

Sep 

5, 24 

10 2,11 3 

6 35 OE 

11 5,11 7 

51 12 3 N 

Guadalajara, B 

20 44 3 N 

256 37 

Jul 

18, 24 

13 0,14 1 

10 01 0 E 






Jul 

19, 24 



9 8,10 0 

47 36 8 N 

Guadalajara, A 

20 44 2 N 

266 37 

Jul 

18, 24 

7 8, 8 0, 9 2 

10 03 0 E 

10 6,11 0 

47 40 2 N 




Jul 

18, 24 



12 4 

47 39 6 N 




Jul 

18, 24 

17 2 

10 00 6 E 

15 8,17 4 

47 42 0 N 




Jul 

19, 24 

12 6,13 4 

9 57 8E 

8 9,10 2 

47 40 2 N 




Jul 

19, 24 

13 6,14 3 

9 58 8E 



Chiohen Itza 

20 41 N 

271 26 

Sep 

7, 24 

9 3,10 8 

6 30 0 E 

11 3,11 6 

60 36 8 N 

Queretaro, C* 

20 36 6 N 

259 36 

Jul 

15, 24 

8 9 

9 22 5 £ 



Queretaro, Secondary C* 

20 36 6 N 

259 36 

Jul 

15, 24 



8 9 

47 28 4 N 

Queretaro, A* 

20 36 2 N 

259 34 

Jul 

12, 24 

13 0,14 1 

9 08 0 E 

14 6,14 7 

48 23 0 N 




Jul 

12, 24 



17 7,17 9 

48 22 6 N 




Jul 

13, 24 

7 7, 8 0, 8 4 

9 14 8£ 

8 8,10 6 

48 22 2 N 




Jul 

13, 24 

12 6 

9 07 6E 

11 5,12 3 

48 22 0 N 

Queretaro. B* 

20 36 0 N 

259 36 

Jul 

12, 24 

13 4,16 6 

9 15 4 E 

17 2,17 3 

47 40 0 N 

Queretaro. D* 

20 34 8 N 

259 35 

Jul 

15 24 

10 4 

9 38 2 E 



Queretaro. Secondary D* 

20 34 8 N 

259 35 

Jul 

16 24 



10 7 

48 02 2 N 

Campeche 

19 50 9 N 

269 28 

Aug 

24, 24 

8 3, 9 7 

7 21 6E 

10 9,11 1 

49 21 1 N 

Teoloyucan Observa- 









tory, B 

19 44 8 N 

260 49 

Jun 

27, 24 

9 5,11 8 

9 16 4E 






Jun 

27, 24 

13 9,15 7 

9 17 4E 






Jun 

28, 24 

8 9,10 9 

9 16 4E 






Jul 

1, 24 



13 0 to 









16 6 (12) 

46 29 8 N 

Teoloyucan Observa- 









tory, P%er A 

19 44 8 N 

260 49 

Jun 

28, 24 

11 9,16 1,15 6 

9 12 6 E 






Jun 

28, 24 

17 3,17 7 

9 13 7 E 






Jun 

30, 24 

15 3 

9 12 7 E 



Teoloyucan Observa- 









tory, Pier B 

19 44 8 N 

260 49 

Tul 

1, 24 



9 7 to 









12 2 (12) 

46 30 7 N 

Vera Cruz 

19 11 7 N 

263 55 

Jul 

27. 24 

11 3,12 5 

8 32 6E 

10 4,10 8 

46 36 4 N 

Puebla, A 

19 03 N 

261 47 

Jun 

26, 24 

12 8,13 2,13 6 

9 14 9E 






Jun 

27, 24 

: 7 2, 7 4, 7 7 

9 17 2E 

8 6, 8 9 

46 41 1 N 




Jun 

27, 24 



16 9,16 1 

46 40 4 N 

Puebla, B 

19 03 N 

261 47 

Jun 

28, 24 

! 10 6,12 4 

9 31 OE 

13 1,13 4 

46 41 1 N 

Frontera 

18 31 8 N 

267 21 

Aug 

16, 24 

: 8 6,14 1 

7 31 OE 

11 3,11 6 

46 46 7 N 

Puerto Mexico, A 

18 09 7 N 

266 37 

Aug 

1, 24 

. 8 4, 8 8, 9 0 

8 20 OE 

11 4,11 6 

46 41 0 N 




Aug 

1, 24 



17 1,17 4 

45 41 4 N 




Aug 

2, 24 

t 14 1 14 4,14 7 

8 14 6E 






Aug 

4, 24 

t 







Aug 

11, 24 

t 8 8 to 18 0 (dv; 

) 8 16 7 E 



Puerto Mexico, B 

18 09 7 N 

266 37 

Aug 

4, 24 

1 10 4,11 8 

8 15 8E 

8 7, 9 0 

46 37 8 N 

Oaxaca, A 

17 03 6 N 

263 16 

Jun 

30, 24 

1 16 4 

8 31 OE 






Jul 

1, 24 

t 7 1, 7 4, 7 7 

8 34 6E 

9 3, 9 6 

43 32 9 N 




Jul 

1, 24 

1 15 2 

8 29 7E 

15 8,15 9 

43 37 6 N 

Oaxaca, B 

17 03 6 N 

263 16 

JxjI 

2, 24 

i 10 6,12 4 

8 27 2E 

13 1,13 3 

43 36 2 N 


Hor Intensity 

Instruments 

Obs’r 





L M T 

Value 

Mag’r 

Dip Circle 


h h 

e g e 




11 4,12 0 

30680 

26 

BI 26 

JWQ 

10 7,11 4 

30806 

27 

El 27 

IL 

16 7,17 7 

30776 

27 


IL 




El 27 

IL 

15 6,16 2 

31343 

26 

El 26 

rwG 



27 

BI 27 

XL 

7 4 to 





17 7 (dv) 

30071 

27 


TL 




El 27 

JL 

8 0, 8 6 

30076 

27 


JL 

10 4,11 0 

30027 

27 

El 27 

JL 

13 4,13 8 

31140 

26 


JWG 




BI 26 

JWG 

8 3, 8 9 

31219 

26 

El 26 

JWG 




El 26 

JWG 

16 3,16 9 

31191 

26 

El 26 

JWG 



26 

El 26 

JWG 

13 0,14 0 

31213 

26 


JWG 

9 7,10 5 

30132 

27 

El 27 

JL 

9 3 

31514 

27 


JL 




El 26 

JWG 



26 

El 26 

JWG 

16 6,17 2 

31038 

26 

El 26 

JWG 



26 

El 26 

JWG 

12 9,13 5 

31074 

26 

El 26 

JWG 

14,1 16 6 

31503 

27 

El 27 

JL 

10 8 

31380 

27 


JL 




El 26 

JWG 

8 7, 9 4 

30746 

27 

El 27 

JL 

10 2,11 2 

31676 

26 


JWG 

14 4,15 3 

31566 

26 


JWG 

9 6,10 3 

31674 

26 


JWG 




El 26 

JWG 

13 8,14 6 

31554 

26 


JWG 

16 0,16 8 

31534 

26 


JWG 

16 7,16 4 

31552 

26 


JWG 




El 26 

JWG 

13 1,14 0 

31478 

27 

El 27 

JL 

16 8,17 6 

31300 

27 


JL 

12 6,13 4 

31404 

27 

El 27 

JL 




El 27 

JL 

11 1,11 9 

31456 

27 

El 27 

JL 

13 1,13 8 

31384 

27 

El 27 

JL 



27 

El 27 

JL 

14 5,15 4 

31680 

27 

El 27 

JL 



27 


JL 

16 6,17 2 

31698 

27 


JL 

8 8 to 





18 0 (dv) 

31690 

27 


JL 

10 8,11 4 

31734 

27 

El 27 

JL 

17,0 17 7 

31966 

27 


JL 



27 

El 27 

JL 

12 8,13 5 

31992 

27 

El 27 

JL 

11 1,11 9 

1 32017 

27 

El 27 

JL 


Newfoundland (Including Labbador Coast) 



o / 

o / 


n h h 

0 f 

h h 

o / 

h h 

age 



Port Burwell. B 

60 24 8 N 

295 08 

Aug 13, ’22 

11 5,11 8 

40 27 IW 

13 3 

81 33 7 N 

13 3 

08769 

HI 

241 12567 




Aug 13, 22 

14 9,15 0 

40 09 5W 





Hi 





Aug 28, 22 



19 2 

81 84 8 N 




242 56 

Nam 

56 32 8 N 

298 19 

Aug 20, 22 

15 8,16 0 

41 30 4W 

17 4 

77 13 6 N 

17 5 

ims 

Hi 

241 667 




Aug 20, 22 

18 8,18 9 

41 33 8W 








RHG 

RHG 

IGDH 

RHG 

RHG 


* Local disturbance 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Dechnation 

Inclination 

Her Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 


0 r 

o / 


h h h 

o / 

h h 

0 / 

h h 

c g 8 




Hopedale, A 

65 27 1 N 

290 48 

Jul 23, '23 

15 8,18 6 

38 21 OW 

17 2 

78 26 9 N 

17 2 

11568 

341 

241 667 

RHG 

Hopedale, B 

65 27 1 N 

209 48 

Sop 6 , 24 

12 9,14 8 

38 32 3 W 

13 9 

78 24 2 N 



341 

241 56 

RHG 

Rigolet 

64 10 9 N 

301 33 

Sep 25 , 22 

16 0,16 5 

36 16 7W 

17 3 

78 00 0 N 



343 

242 56 

GDH 




Sep 26, 22 

9 6,10 0 

36 17 6 W 

11 2 

78 02 3 N 

11 2 

11814. 

343 

242 66(1) 

GDH 




Sep 26 , 22 

14 2,14 6 

36 18 7W 





343 


GDH 

Gready 

63 48 2 N 

303 36 

Jul 15, 23 

10 0,10 3,13 3 

36 14 8 W 

11 8 

76 33 8 N 

11 8 

13607 

341 

241 667 

RHG 

Cartwright 

63 41 5 N 

303 02 

Sep 29 , 22 



15 8 

77 32 7 N 

16 7 

ISIOB 

343 

242 56(1) 

GDH 

Battle Harbor, (7 

62 16 4 N 

304 26 

Aug 3, 21 



12 2 

75 63 8 N 

12 2 

13588 

343 

242 12(3) 

G&H 




Aug 3, 21 

14 7,15 8 

34 33 8 W 





lb 


G3cH 




Jul 11 , 23 

11 3,13 6 

34 27 8 W 

12 6 

76 51 1 N 

12 5 

13685 

341 

241 667 

RHG 




Jul 12 , 23 

14 0,16 7 

34 26 8 W 

15 3 

76 48 9 N 

15 3 

13630 

341 

241 667 

RHG 

Battle Harbor, D 

62 16 4 N 

304 25 

Aug 1 , 21 



12 3 

76 53 8 N 




242 12 

G&H 




Aug 2 , 21 

14 1,16 4 

34 30 4W 



14 7,16 9 

13618 

16 


G&H 




Aug 30, 22 

14 0,14 2 17 2 

34 28 8 W 

15 5 

76 63 2 N 

15 5 

13596 

341 

241 667 

RHG 

Red Bay 

51 43 8 N 

303 34 

Tul 7, 23 

15 9,18 6 

34 29 OW 

17 3 

76 13 7 N 

17 4 

13360 

341 

241 667 

RHG 

Bonne Bay 

40 33 6 N 

302 02 

Jul 29, 21 



16 1 

75 21 7 N 

15 6 

14563 

343 

242 12 

GDH 

St Johns, C 

47 34 4 N 

307 16 

Oct 6 , 22 

14 8,15 2 

29 31 IW 

16 6 

73 06 0 N 

16 6 

16871 

343 

242 66(1) 

GDH 




Oct 7, 22 

10 0,10 2 

29 33 4W 

1 





343 


GDH 


United States 


Deenng 


Greenport, Ecltpae Ab^ 
aoltUe S^hon 


Washington (Rook 
Creek Park) 

Washington* S M 0 , 
Nm^ 


0 f 

0 t 



h h h 

0 

, 


h h 

0 t 

h h 

C 0 8 



66 06 6 N 

197 18 

Jul 

8 , '22 

16 7 

21 

30 

1 E 



16 9 

13310 

8 




Tul 

9, 22 

11 2,14 3,18 0 

21 

36 

0 E 

16 6 

76 20 2 N 

12 0,13 7 

13296 

8 

206 123 



Jul 

9, 22 







16 6 

13318 

306 




Jul 

12 , 22 

11 8,16 0 

21 

34 

4 E 

13 9 

76 21 1 N 



8 

206 123 



Jul 

12 , 22 





14 0 

76 20 8 N 

13 9 

13397 

306 

206 67(3) 



, Jul 

12 , 22 

12 3,16 7 

21 

36 

0 E 



14 0 

13344 

306 


41 06 6 N 

287 38 

Jan 

13, 26 

14 4,16 3 

12 

20 

6 W 

17 2,17 4 

72 29 2 N 

14 9,15 9 

17461 

26 

El 26 



Jan 

21 , 25 

9 3,10 9 

12 

16 

6 W 

11 6,11 9 

72 30 5 N 

9 8,10 6 

17434 

26 

El 26 



Jan 

25, 25 

14 4,15 9 

12 

18 

8 W 



14 7 16 5 

17439 

26 




Jan 

26, 25 





14 6,14 8 

72 29 4 N 




El 26 



Jan 

31, 25 

9 5,12 2 

12 

17 

6 W 

15 2,16 6 

72 28 8 N 

10 3,11 8 

17430 

26 

El 26 

38 57 6 N 

282 67 

Jun 

23, 21 

14 0,16 4 

3 08 4W 



14 7 

18668 

16 


* 


Jun 24, 21 
1Q01 





15 2 

71 14 4 N 

11 2,13 0 

18662 

16 

242 123 

38 57 4 N 

282 56 

Apr 

27 

16 5 

4 54 7W 





3 




Apr 

28,29 

9 3-16 3 ( 6 ) 

4 

66 

8 W 



11 2-16 8 

18678 

3 




May 

14 

11 3-12 3 (4) 

4 

51 

3 W 





3 




May 

16,17 

9 8,14 0,16 1 

4 

56 

0 W 



10 4-14 8 

18617 

3 




May 

20 , 21 , 











** 



23 







9 1-lb 7 

18668 

3 




May 

25,2b, 














27 

9 8-14 6 (7) 

4 

54 

7 W 



10 9-16 8 

18673 

3 




Jun 

3, 4 







9 4-16 0 

18695 

3 




Aug 

5 







10 0-15 8 

18656 

3 




Aug 

8 







0 4-2 1 

18674 

3 




Nov 

30 







16 6 

18671 

3 




Deo 

1 

8 6-16 1 (dv) 

4 

55 

8 W 





3 




Doc 

2 

13 3-14 2 (4) 

4 

67 

0 W 



9 9-16 8 

18666 

3 




Dec 

3 

8 3-16 2 (dv) 

4 

66 

4 W 





3 




Dec 

5 

9 4-16 4 (4) 

4 

54 

3 W 





3 




Deo 

8 

10 1-11 9 ( 6 ) 

4 

54 

4 W 





3 




1933 













Sep 

8 , 9 

9 8-16 6 ( 6 ) 

5 

00 

5 W 



9 4-16 9 

18698 

3 




Oct 

18,19 

9 4r-16 0 ( 6 ) 

5 

01 

6 W 



10 3-14 7 

18602 

3 




Nov 

2, 3 

9 7-16 8 (5) 

6 

02 

4 W 



10 6-16 4 

18596 

3 




Nov 

4, 6 

9 4-16 2 (7) 

6 

01 

1 W 



10 0-15 7 

18694 

3 




Nov 22 

11 3,16 4 

6 

01 

8 W 



13 6,16 6 

18609 

3 




Deo 

4, 6 

13 7, 16 0 

6 

02 

7 W 





3 




Deo 

6 

9 6-15 8 ( 6 ) 

5 

04 

1 W 





3 




1933 













Feb 

26,26 







16-6 6 

18682 

3 




Mar 

2 







13-4 7 

18696 

3 




May 29 

16 8,16 2,16 5 

5 

04 

7 W 





3 




Aug 

4 

12 3,12 6,13 6 

6 

06 

8 W 





3 




Aug 

6 







10 3-16 8 

18570 

3 




Aug 

7 

9 7-16 9 (7) 

5 

05 

8 W 



11 4,13 9 

18578 

3 



HUS 

HUS 

HUS 

HUS 

HUS 

HUS 

A<bG 

A&G 

A&G 

AAQ 

AAG 

GDII 

GDH 

HWF 

HWP 

HWF 

HWF 

HWF 

HWF 

HWF 

HWF 

HWF 

IHRG 

HRG 

HRG 

HFJ 

J&G 

HRG 

HFJ 

HFJ 

HWF 

HWP 

HFJ 


1 The values given for deohnation at station Washington, S M 0 , Nm, should all be O' 1 greater west 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Inclination 

Hot Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Washington, S M 0 , 

0 r 

o / 

ms 

h h h 

0 f 

h h 

o / 

h h 

c g s 




iVmi — Coriduded 

38 57 4 N 

282 56 

Aug 9,11, 













13 

9 1-16 1 (12) 

5 07 4 W 





3 


HFJ 




Got 6 

15 2 

5 08 9 W 



16 7 

18672 

3 


OWT 




Oct 6. 8 

10 4-14 5 (6) 

5 06 1 W 



9 7-13 8 

18569 

3 


OWT 




IQU 













Feb 4,6,7 

10 4-14 1 (7) 

5 06 6 W 



9 8-16 6 

18545 

3 


JWG 




Feb 13,14 

10 5-15 0 (9) 

5 04 7 W 





3 


JWG 




Mar 1, 3 

9 4-15 8 (6) 

5 06 5 W 



10 0-16 3 

18660 

3 


RTB 




Mar 4 

9 5-16 1 (6) 

6 06 1 W 



10 0-16 7 

18545 

3 


JWG 




May 23,24 

10 2-14 8 (6) 

5 07 0 W 



9 7-15 3 

18511 

3 


JWG 




May 26 

10 4,10 7,11 0 

5 06 0 W 





3 


JWG 




Sep 24 

9 4-16 5 (6) 

5 07 7 W 



9 9-16 0 

18493 

3 


CML 




Oct 8, 9 

9 3-16 1 (7) 

5 09 0 W 



10 3-16 2 

18606 

3 


JWG 




Oct 15,16 

9 1-16 1 (6) 

5 07 1 W 



10 2-15 0 

18606 

3 


JWG 




Oct 28,29 

9 3-15 6 (6) 

5 07 7 W 



9 8-16 2 

18494 

3 


JWG 




Oct 30 

14 3,14 7 

5 10 2 W 





3 


JWG 




Dec 2 

15 1 

5 09 1 W 





3 


HWF 




Dec 3 

11 8-15 6 (4) 

5 08 7 W 



9 9-17 0 

18514 

3 


HWF 




Dec 4 

9 4 

5 06 2 W 





3 


HWF 




Dec 8 

12 4,13 6,14 1 

5 11 2 W 





3 


HWF 




ms 













Apr 13,14 





9 6-16 2 

18497 

3 


JPA 




Apr 13,14, 













15 

9 0-16 2 (6) 

6 09 4 W 





3 


JPA 




Jul 23,24 

9 7-15 3 (6) 

5 11 a W 



9 4-16 8 

18489 

3 


JPA 




Nov 10,11, 













12 

10 6-16 5 (6) 

5 12 2 W 



9 9-16 0 

18423 

3 


HWF 




Nov 20,21, 













24 





9 9-15 7 

18463 

3 


HWF 




me 













Jan 7, 8 

9 2-16 1 (8) 

5 11 9 W 



9 7-15 1 

18436 

3 


WFW 




Mar 11,12 

9 4-16 9 (6) 

5 13 3 W 



9 6-14 9 

18416 

3 


F&W 




May 20,21 

9 8-16 3 (6) 

6 13 0 W 



9 3-15 7 

18434 

3 


WFW 




Jun 21,22 

10 8-14 8 (6) 

6 16 6 W 



10 2-15 3 

18449 

3 


HWF 




Jul 8 

13 6-16 3 (6) 

6 18 7 W 





3 


HWF 




Jul 20 

9 7,16 2 

6 12 6 W 



11 2,14 0 

18440 

3 


WFW 




Jul 21 

10 7,16 9 

6 12 0 W 





3 


WFW 




Aug 3, 4 

9 6,16 6 (7) 

5 14 9 W 



9 7-14 7 

18417 

3 


WFW 

Washington, S M 0 , 



mi 










iSfii 

38 67 4 N 

282 56 

Apr 30, 













May 2 

9 7-16 8 (6) 

4 63 8 W 



10 4-16 2 

18676 

3 


HWF 




May 10,11, 













12,13 

9 5-16 1 (9) 

4 66 0 W 





3 


HWF 




May 11,12, 













13,14 





9 9-16 0 

18687 

3 


HWF 




May 27,28, 













31 

11 0-16 6 (6) 

4 67 2 W 



10 0-16 9 

18669 

a 


HWF 




Jun 1 

10 7 

4 54 7 W 





a 


HWF 




Jun 2 

9 3,12 2 

4 66 0 W 



10 2-16 9 

18663 

3 


HWF 




Jun 4 





11 3-11 8 

18669 

3 


HWF 




Jun 14 

16 9 

4 54 1 W 





3 


HWF 




Tun 16,16 

10 3-14 8 (6) 

4 64 8 W 



9 8-15 9 

18677 

3 


HWF 




Jun 29,30 

10 4-15 6 (7) 

4 55 7 W 



10 3-15 7 

18676 

3 


HWF 




Jul 6, 6 

11 0-14 3 (5) 

4 64 4 W 





3 


HWF 




Jul 6, 7 





9 7,16 3 

18696 

3 


HWF 




Jul 26,27 

10 4-15 8 (10) 

4 66 9 W 





3 


HWF 




Aug 2, 4 





10 0-16 7 

18678 

3 


HWF 




Aug 8 





3 6-5 2 

18667 

3 


HWF 




Nov 17,18, 













19 





9 6-15 6 

18620 

3 


F&G 




Nov 23 

8 4, 9 4 

4 66 1 W 





3 


HRG 




Nov 26,28 





9 6-16 7 

18643 

3 


HRG 




Nov 29 

14 7-16 7 (4) 

4 65 0 W 



9 7-13 8 

18662 

3 


HRG 




Nov 30 

8 2-14 8 (dv) 

4 64 2 W 





3 


G&J 




Dec 7 





10 2-14 6 

18660 

3 


HWF 




im 













Feb 21 

11 7,11 9 

4 67 2 W 





3 


HFJ 




Feb 23 





10 9-14 6 

18648 

3 


HFJ 




Feb 23,24 

9 3-15 9 (4) 

4 66 7 W 





3 


HFJ 




Mar 13,14 

10 5-15 8 (6) 

6 01 8 W 



10 8-16 6 

18690 

3 


HWF 




Mar 27,28 

9 9-16 1 (8) 

4 58 8 W 



10 6-15 2 

18619 

3 


HWF 




Apr 1 

10 1,10 6,11 0 

4 62 7 W 





3 


HWF 




Apr 24,25 

9 8-15 6 (9) 

6 01 6 W 



9 8-14 6 

18612 

3 

HFJ 


1 The values given for decimation at station Washington, S M 0 , Nm and Sm, should all be O' 1 greater west 
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Station 

Latitude 

Long 
East 
of Gr 


Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Date 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 

Washington, S M 0 , ' 

a r 

o / 

192B 

h h h 

O 1 

h h 

o / 

h h 

c g 8 




— Concluded 3 

!8 57 4 N 

282 56 

May 1, 2 

10 8-15 9 (8) 

4 68 2 W 



10 0-15 4 

18625 

3 

] 

HFJ 




May 8. 0 

9 5-lb 0 (7) 

5 02 2 W 



10 1-16 0 

18608 

3 

] 

HFJ 




May 22,23 

11 4-16 1 (8) 

6 00 4 W 





3 


rwG 




May 22,23, 













25 





10 3-14 8 

18643 

3 


TWG 




Sep 7 , 8 

10 1-lb 2 (6) 

5 00 3 W 



10 8-15 6 

18565 

3 

] 

HFJ 




Oct 16,17 

9 8-16 4 (6) 

6 01 6 W 



10 5-16 0 

18596 

3 

] 

HFJ 




Oot 21 ,23 

10 1-16 1 (6) 

6 01 3 W 



11 1-15 6 

18698 

3 


HFJ 




Oct 24 

11 0 

6 02 3 W 



10 0,16 3 

18696 

3 


HFJ 




Oct 26,28 

10 0,11 1,14 3 

5 01 1 W 





3 


HFJ 




Oct 27,30 

9 6-16 3 (4) 

4 59 4 W 





3 


HFJ 




Oct 27,28, 













30 





10 4-16 7 

18589 

3 


HFJ 




Oct 31 , 

Nov 1 , 2 

9 b-15 8 (8) 

6 01 0 W 



10 4-16 0 

18681 

3 


HWF 




ms 













Feb 21,22,23 





11-46 

18694 

3 


HWF 




Mar 3 





2 8-53 

18596 

3 


HWF 




May 29 

lb 0,17 1,17 4 

6 01 4 W 





3 


HFJ 




May 30,31 





10 6-14 1 

18667 

3 


HFJ 




Jun 12 

14 9-16 1 (4) 

5 04 4 W 





3 


HWF 




Jun 14 





9 9-13 7 

18556 

3 


HWF 




Aug 1 





15 0 

18610 

3 


HFJ 




Aug 2, 3 

9 6-16 2 (7) 

5 04 9 W 



10 2-15 1 

18581 

3 


HFJ 




Aug 4 





9 8,11 4 

18555 

3 


HFJ 




Oot 3 

11 4,16 0 

6 06 8 W 





3 


OWT 




Oot 4 , 5 

9 6-14 6 (6) 

6 05 0 W 



9 7,16 2 

18558 

3 


OWT 




19B4 

Feb 7, 8 

10 9-16 2 (6) 

5 08 1 W 



10 J-16 8 

18531 

3 


JWG 




Feb 13 

13 6-14 2 (4) 

5 06 6 W 





3 


JWG 




Feb 14 

13 6-16 3 (6) 

5 06 7 W 





3 


TWG 




Feb 28,20 

9 6-15 6 (6) 

5 06 6 W 



10 3-15 1 

18636 

3 


RTB 




Mar 5 

9 2-16 9 (6) 

5 08 6 W 



9 6-16 6 

18540 

3 


JWG 




May 28 

9 3-14 9 (7) 

6 10 0 W 



9 8-16 0 

18518 

3 


JWG 




May 29 

9 1, 9 5 

6 03 0 W 





3 


JWG 




Sep 22,23 

9 3-16 9 (6) 

6 09 5 W 



9 7-15 1 

18616 

3 


CML 




Oct 10,11 

9 1-16 1 (7) 

5 08 2 W 



10 5-14 9 

18496 

3 


JWG 




Oct 13,14 

9 7-16 2 (8) 

6 10 2 W 



10 7-15 3 

18490 

3 


TWG 




Oot 29,30 

9 2-16 2 (8) 

6 10 6 W 



9 7-16 8 

18493 

3 


JWG 




Dec 4, 6 

9 6-15 2 (8) 

6 09 2 W 



10 1-14 8 

18504 

3 


HWF 




Dec 8 

9 4-11 9 (6) 

6 09 6 W 





3 


HWF 




im 













Apr 15,16 





10 3-15 6 

18488 

3 


TPA 




Apr 15,16, 













18 

9 3-16 1 (9) 

6 11 3 W 





3 


JPA 




Jul 22,23 

10 6-16 1 (6) 

5 13 2 W 



9 4-15 4 

18479 

3 


JPA 




Nov 12,13 











f 


16 





9 8-16 9 

18426 

3 


HWF 




Nov 12,13, 













14,16 

9 3-14 5 (7) 

5 13 6 W 





3 


HWF 




Nov 19,20 





10 1-14 6 

18438 

3 


HWF 




Nov 24 





13 7,14 7 

18462 

3 


HWF 




i9£6 













Jan 6, 7 

9 2-16 1 (7) 

6 13 6 'W 



9 7-16 7 

18432 

3 


WFW 




Mar 12,13 

9 8-15 7 (4) 

6 12 2 W 



9 3-16 1 

18398 

3 


HWF 




Mar 15 

9 6,10 0 

5 07 3 

r 




3 


HWF 




May 19,20 

9 8-15 8 (6) 

6 16 7 v; 

r 


10 3-15 3 

18435 

3 


WFW 




Jun 22,23, 













24 

10 3-14 7 (6) 

5 16 2 

T 


9 7-15 2 

18422 

3 


HWF 




Jul 8 

9 7-12 2 (7) 

6 12 7 V 

T 




3 


HWF 




Aug 4, 5 

10 8-16 3 (6) 

6 18 4 V 

r 


10 0-15 8 

18421 

3 


WFW 




mi 










Washington S M 0 N 

; 38 57 4 N 

282 56 

May 2 



15 3,16 2 

71 09 2 N 




El 48 

HWF 




May 3 



9 7-11 6 

71 09 0 N 




El 48 

HWF 




May 18 



15 6 

71 11 6 N 




El 48 

HWF 




May 19 



10 0-13 4 

71 13 3 N 




El 48 

HWF 




Nov 21 



10 9-15 5 

71 12 3 N 




El 48 

HWF 




Nov 22 



9 5-11 2 

71 11 1 N 




El 48 

HWF 




ms 













Mar 31 



11 8-16 2 

71 12 0 N 




El 48 

HWF 




Apr 12 



10 0-14 2 

71 12 2 N 




El 48 

HWF 


1 The values given for declination at station Washington, S M O , Nm and Sth should all be 0' 1 greater west 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 

Washington, S M 0 , 

o / 

0 / 

19£IS 

h h h 

o / 

h h 

0 f 

h h 

c a 8 




JVfl — Conclvded 

38 67 4 N 

282 56 

Apr 13 



14 0-15 9 

71 11 1 N 




El 48 

HWF 




Apr 25 



16 3,15 9 

71 11 3 N 




El 48 

WAL 




Apr 26 



9 8-14 2 

71 12 1 N 




El 48 

HFJ 




May 16 



11 0-15 9 

71 11 2 N 




El 48 

JWG 




May 26 



9 9-12 1 

71 10 6 N 




El 48 

JWG 




Sep 11 



9 1-11 9 

71 12 6 N 




El 48 

HFJ 




Oct 20 



9 7-11 8 

71 13 2 N 




El 48 

HFJ 




Nov 9 



11 3-15 4 

71 11 1 N 




El 48 

HWF 




Deo 4,6p6 



10 2-16 6 

71 11 9 N 




El 48 

HFJ 




191SS 













May 7 



13 6-16 6 

71 11 4 N 




El 48 

HFJ 




May 8 



10 4,11 2 

71 12 4 N 




El 48 

HFJ 




Oct 10 



10 9-16 6 

71 12 6 N 




El 48 

OWT 




191S4- 













Mar 6 



14 6-16 0 

71 13 6 N 




El 48 

JWG 




Mar 7 



9 2, 9 6 

71 13 5 N 




El 48 

JWG 




Apr 11 



13 6-15 6 

71 11 9 N 




El 48 

JL 




Apr 12 



9 4-12 6 

71 11 8 N 




El 48 

JL 




Apr ,14 



9 4-11 6 

71 12 2 N 




El 48 

JL 




May 29 



11 8-16 1 

71 12 2 N 




El 48 

JWG 




May 31 



9 6-10 7 

71 13 8 N 




El 48 

JWG 




Sep 26 



15 4,15 8 

71 13 6 N 




El 48 

CML 




Sep 26 



9 4-10 8 

71 14 8 N 




El 48 

CML 




Oct 8 



13 6,16 6 

71 13 4 N 




El 48 

JWG 




Oct 9 



9 8-15 6 

71 14 6 N 




El 48 

JWG 




Oct 16 



10 1-16 7 

71 13 4 N 




El 48 

JWG 




Oct 16 



9 6,11 6 

71 14 8 N 




El 48 

JWG 




Nov 3 



10 0-10 9 

71 13 8 N 




El 48 

JWG 




Deo 6, 7 



14 4-16 2 

71 12 9 N 




El 48 

HWF 




19£6 













Apr 17 



10 1-14 3 

71 14 0 N 




El 48 

JPA 




Jul 27 



9 4-11 8 

71 16 0 N 




El 48 

JPA 




Nov 20 



16 0,16 4 

71 14 1 N 




El 48 

HWF 




Nov 21 



9 3-12 7 

71 16 3 N 




El 48 

HWF 




Nov 24 



9 9,11 0 

71 13 6 N 




El 48 

HWF 




19 £6 

Jan 11,12 



10 3-16 9 

71 14 9 N 




El 48 

WFW 




Mar 16,16 



13 6-15 6 

71 16 1 N 




El 48 

WFW 




May 21 



13 6-16 9 

71 14 6 N 




El 48 

WFW 




Jun 29,30 



10 0-13 6 

71 16 3 N 




El 48 ! 

HWF 




Aug 6, 6 



9 6-16 9 

71 15 3 N 




El 48 

WFW 

Washington, S M 0 , 



mi 










Se 

57 4 N 

282 56 

May 3 , 4 



10 6-16 2 

71 09 8 N 




El 48 

HWF 




May 18 



10 0-14 2 

71 13 0 N 




El 48 

HWF 




May 20,21 



9 5,13 8 

71 12 8 N 




El 48 

HWF 




May 23 



9 7-16 6 

71 12 4 N 




El 48 

HWF 




Jun 8 , 9 , 













10 



9 6-16 2 

71 00 9 N 




El 48 

HWF 




Jun 13 



10 7-16 4 

71 09 6 N 




El 48 

HWF 




Jul 5,6,7 



9 8-16 3 

71 09 8 N 




El 48 

HWF 




Jul 28,29 



10 6-15 5 

71 10 4 N 




El 48 

HWF 




Nov 22,23 



10 3-16 7 

71 11 2 N 




El 48 

HWF 




Nov 25,26 



9 6-16 2 

71 11 2 N 




El 48 

HWF 




Nov 28 



9 6-12 2 

71 11 2 N 




El 48 

HWF 




Nov 30 



12 1 

71 11 3 N 




El 48 

HWF 




Dec 1,2,3 



11 2-16 0 

71 10 5 N 




El 48 

HFW 




Dec 6,6,7 



10 0-16 0 

71 10 7 N 




El 48 

HFW 




19££ 













Apr 26,27, 













28 



9 6-16 0 

71 12 4 N 




El 48 

HFJ 




May 12,13 



9 4-16 1 

71 12 1 N 




El 48 

JWG 




May 15 



9 6-10 3 

71 12 2 N 




El 48 

JWG 




May 26 



13 7-16 1 

71 09 6 N 




El 48 

JWG 




Sep 11 



13 6-16 2 

71 11 4 N 




El 48 

HFJ 




Oct 16,17, 













18,19, 

20 



9 4-17 3 

71 12 4 N 




El 48 

HFJ 




Oct 24,26, 













26,27, 













28 



9 4-16 3 

71 12 4 N 




El 48 

HFJ 




Oct 30 



10 3-14 3 

71 12 2 N 




El 48 

HFJ 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Washington, S M 0 , 

0 f 

o / 

19BB 

h h h 

o / 

h h 

0 f 

h h 

c g 8 




S$ — Concluded 

38 67 4 N 

282 66 

Nov 8, 9 



9 7-16 1 

71 11 6 N 




£I 48 

HWF 




192S 













May 8 



13 1-16 0 

71 11 6 N 




El 48 

HFJ 




May 29,30, 













31 



9 1-14 7 

71 13 3 N 




El 48 

HFJ 




Jun 12,14 



9 9-14 2 

71 12 4 N 




El 48 

HWF 




Aug 14 



11 6-16 0 

71 11 6 N 




El 48 

HFJ 




Oct 9,10, 













11 



9 6-16 3 

71 13 3 N 




El 48 

OWT 




1924- 













Mar 6, 7 



10 4-13 8 

71 14 0 N 




El 48 

JWG 




Apr 9,10, 













11 



9 7-16 0 

71 12 6 N 




El 48 

JL 




Jun 2 



10 8-13 6 

71 13 6 N 




El 48 

JWO 




Sep 25 



11 1,14 4 

71 14 6 N 




El 48 

CML 




Oct 10,11 



10 0-16 3 

71 14 6 N 




El 48 

JWG 




Oct 13,14 



10 2-15 8 

71 14 6 N 




El 48 

JWG 




Nov 3 



11 8-14 6 

71 14 0 N 




El 48 

JWG 




Dec 5, 6 



10 0-16 8 

71 13 1 N 




El 48 

HWF 




1925 













Apr 17,18 



9 3-16 4 

71 13 6 N 




El 48 

JPA 




Jul 24 



12 0-14 8 

71 13 6 N 




El 48 

JPA 




Nov 19, 20 



9 6-16 4 

71 16 6 N 




El 48 

JPA 




Nov 24 



13 7,14 6 

71 14 6 N 




El 48 

JPA 




1926 













Jan 9, 11 



9 4^11 7 

71 16 6 N 




El 48 

WFW 




Mar 17 



14 0-16 1 

71 16 7 N 




El 48 

WPW 




May 22 



9 6-12 0 

71 16 1 N 




El 48 

WFW 




Jun 28, 29 



9 6-16 2 

71 13 6 N 




El 48 

HWF 




Aug 6 



12 2-16 1 

71 14 1 N 




El 48 

WFW 

Washington, S M 0 , 



1921 










Em,^ 

38 67 4 N 

282 66 

Jun 14 



9 8-13 8 

71 10 4 N 




El 48 

HWF 




Jun 16 

16 7 

4 63 7 W 





3 


HWF 




Jun 17,18 

9 6-16 2 (6) 

4 63 8 W 



10 0-16 1 

18677 

3 


HWF 




Jul 1,2 

12 1-16 3 (6) 

4 66 0 W 



10 6-15 3 

18680 

3 


HWF 




Jul 27,28 

10 6-16 1 (6) 

4 67 4 W 





3 


HWF 




Jul 30 



10 0-12 1 

71 11 0 N 




El 48 

HWF 




Aug 1 



10 1-11 3 

71 10 6 N 




El 48 

HWF 




Aug 9,10 





10 2-16 4 

18661 

3 


HWF 




Nov 23 



13 2-16 2 

71 12 6 N 




El 48 

HWF 




Deo 8 

14 2-16 2 (4) 

6 00 4 W 





3 


HWF 




Deo 9 , 10 

9 8-16 6 (5) 

4 56 0 W 



11 0-16 0 

18660 

3 


HWF 




1922 













Feb 12 

16 7 

4 68 3 W 





3 


HRG 




Feb 21 

10 0-11 0 (4) 

4 68 0 W 





3 


HFJ 




Mar 16,16 

9 5-16 4 (6) 

4 69 1 W 



10 0-16 9 

18619 

3 


HWF 




Mar 28,29 

9 7-16 8 (6) 

5 02 4 W 



10 4-16 4 

18633 

3 


HWF 




Apr 18,19, 













20 

9 6-16 7 (7) 

6 02 5 W 



10 1-16 0 

18636 

3 


HFJ 




May 2,3,4 

10 9-16 1 (8) 

6 02 4 W 





3 


HFJ 




May 3 , 4 





10 3-16 8 

18637 

3 


HFJ 




May 4,6,6 

9 7-16 1 (7) 

6 02 3 W 





3 


HFJ 




May 5, 6 





10 2-15 3 

18634 

3 


HFJ 




May 24,26 

9 4-16 1 (9) 

5 02 6 W 



10 0-15 0 

18628 

3 


JWG 




1923 













Feb 23,24 





12-49 

18609 

3 


HWF 




Aug 16 



10 1-13 8 

71 13 2 N 




El 48 

HWF 




1924 













May 26,27 

12 0-16 2 (6) 

6 08 3 W 



10 4^16 2 

18632 

3 


JWG 




May 31 



11 5-12 7 

71 13 3 N 




El 48 

JWG 




Jun 2 



9 6, 9 9 

71 14 0 N 




El 48 

JWG 




1924 










Cheltenham, B% 

38 44 0 N 

283 10 

Mar 18,19, 













20 





8 2-17 0 

18932 

3 


JWG 




Mar 20 

10 8-16 7 (8) 

6 36 0 W 





3 


JWG 




Mar 21 

10 9-16 1 (4) 

6 36 4 W 



8 5-16 4 

18932 

3 


JWG 




1924 










Cheltenham, (El) 

38 44 ON 

283 10 

Mar 19,20, 













21 



8 0-16 1 

70 59 4 N 




El 48 

JWG 

San Rafael 

37 68 6 N 

237 27 

Mar 18 ’21 

. 10 6,11 9 

18 20 0 W 

14 6,14 7 

62 13 4 N 

11 0,11 6 

24736 

26 

El 26 

CVI 


* The values given for deohnation at station Washington, S M 0 , Em, should all be 0^ 1 greater west 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

San fVancisco, Fort 

o / 

0 / 


h h h 

o / 

h h 

0 / 

h h 

c g 8 




ScoUf A 

37 48 7 N 

237 31 

Feb 26, ’21 

10 8,12 7 

18 08 0 E 



11 3,12 2 

24714 

5 


C VI 




Feb 28, 21 

13 3,13 4,13 8 

18 05 4 E 



9 3,10 1 

24738 

5 


C VI 




Feb 28, 21 

14 0,14 5,14 7 

18 04 5 E 



10 9,11 7 

24714 

5 


C VI 




Feb 28, 21 

15 1,15 3 

18 05 2 E 





26 


C VI 




Feb 28, 21 

15 6,15 8 

18 05 4 E 





26 


C VI 




Mar 1, 21 

13 0,13 2 

18 05 4 E 



9 1,10 0 

24740 

26 


C VI 




Mar 1, 21 

13 5,13 7 

18 05 8 E 



10 8,11 6 

24736 

26 


C VI 




Mar 1, 21 





14 1,14 8 

24727 

26 


C VI 




Mar 2, 21 



11 1 to 













13 3 (6) 

62 16 8 N 




El 25 

C VI 




Mar 2, 21 



13 9 to 













16 2 (6) 

62 16 1 N 




El 26 

C VI 




Mar 3, 21 

13 4,13 6,14 0 

18 06 8 E 



9 5,10 6 

24729 

5 


C VI 




Mar 3, 21 

14 3,14 7,14 8 

18 06 6 E 



11 3,12 9 

24704 

5 


0 VI 




Mar 3, 21 

15 4,15 6 

18 06 4 E 





5 


CVI 




Mar 4, 21 





10 0,11 8 

24722 

5 


C VI 




Mar 4, 21 





13 9,14 7 

24725 

5 


CVI 




Mar 4, 21 





15 2 

24726 

6 


CVI 




Mar 7, 21 





9 4 to 













16 3 (7) 

24716 

5 


CVI 




Mar 8, 21 





13 9,14 6 

24726 

5 


CVI 




Mar 8, 21 





15 1 

24739 

5 


CVI 




Mar 9, 21 



9 8 to 


10 3 to 











16 3 (9) 

62 16 7 N 

14 9 (6) 

24724 

5 

El 25 

CVI 




Mar 10, 21 



11 0 to 













13 9 (7) 

62 16 7 N 




El 7 

CVI 




Mar 15. 21 

10 5 to 13 5(dv) 

18 06 9 E 





25 


CVI 

San Franoisoo, Fort 













Scott, B 

37 48 7 N 

237 31 

Feb 26, 21 

10 8,12 7 

18 05 1 E 



11 3,12 2 

24694 

26 


CVI 




Feb 28, 21 

13 3,13 4,13 8 

18 02 5 E 



9 3,10 1 

24728 

26 


CVI 




Feb 28, 21 

14 0,14 5,14 7 

18 01 9 E 



10 9,11 7 

24716 

26 


CVI 




Feb 28, 21 

15 1,15 3 

18 02 2 E 





5 


CVI 




Feb 28, 21 

15 6,15 8 

18 02 6 E 





5 


CVI 




Mar 1, 21 

13 0,13 2 

18 03 4 E 



9 1,10 0 

24732 

6 


CVI 




Mar 1, 21 

13 5,13 7 

18 03 4 E 



10 8,11 5 

24730 

5 


CVI 




Mar 1, 21 





14 1,14 8 

24724 

5 


CVI 




Mar 2, 21 



9 4 to 













13 3 (10) 

62 19 1 N 




El 26 

CVI 




Mar 2, 21 



13 9 to 













15 2 (6) 

62 18 7 N 




El 25 

CVI 




Mar 3, 21 

13 4,13 6,14 0 

18 03 9 E 



9 5,10 6 

24716 

25 


CVI 




Mar 3, 21 

14 3,14 7,14 8 

18 03 1 E 



11 3,12 9 

24710 

25 


CVI 




Mar 3, 21 

15 4,15 6 

18 03 5 E 





25 


CVI 




Mar 4, 21 





10 0 11 8 

24724 

25 


CVI 




Mar 10, 21 



10 4 to 













16 0 (14) 

62 20 0 N 




El 25 

CVI 




Mar 11, 21 



6 2 to 


- 











14 4 (9) 

62 18 6 N 

12 9 13 8 

24736 

5 

El 25 

CVI 




Mar 14, 21 

16 1 to 17 6(dv) 

18 02 7 B 





5 


CVI 




Mar 16, 21 

7 9 to 9 4(dv) 

IS 06 9 E 





6 


CVI 




Mar 16, 21 

15 0 to 17 6(dv) 

18 04 3 E 





5 


C VI 




Mar 17, 21 

7 3 to 9 3(dv) 

18 08 1 E 





5 


CVI 

Bristol 

36 36 2 N 

277 49 

May 4, 25 

10 2,13 6 

1 17 4 W 

14 9,15 2 

68 41 4 N 

11 4,12 8 

20708 

26 

El 26 

AHK 




May 5, 25 

6 4 to 17 6(dv) 

1 10 2 W 



6 4 to 













17 6 (dv) 

20736 

25 


AHK 

Dalton, A 

34 46 3 N 

275 02 

May 2 , 25 

12 9,15 8 

1 47 6 E 

11 3,11 6 

66 49 4 N 

13 8,15 0 

22324 

25 

El 25 

AHK 

Dalton, B 

34 46 3 N 

275 02 

May 2, 25 

10 3,13 6 

1 47 8 E 

14 2,14 4 

66 47 4 N 

11 3,11 7 

22318 

26 

El 26 

JES 

Whiteville, A 

34 21 3 N 

281 IS 

Apr 21, 25 

14 5,15 7 

2 13 1 W 

12 9,13 1 

66 67 0 N 

15 0 

21856 

26 

El 26 

JES 

Whiteville, B 

34 21 3 N 

281 18 

Apr 21, 25 

15 2 

2 34 4 W 



15 8 

21886 

25 


AHK 

Mount Wilson Observ- 













atory, liogntivi Ob- 













servatory Stte 

34 13 ON 

241 56 

Aug 26, 26 

16 1 

16 13 4 E 

17 6 

59 45 2 N 

15 8 

25720 

17 

El 17 

FAN 

Florence, A 

34 12 7 N 

280 11 

Apr 20, 25 

12 6 

1 36 2 W 





26 


JES 

Florence, B 

34 12 7 N 

280 11 

Apr 20, 25 

12 6 

1 38 3 W 





25 


AHK 




Apr 20, 25 

14 0 

1 35 3 W 

17 2,17 4 

67 02 2 N 

14 7,15 9 

21766 

26 

El 26 

JES 

Point Loma, A 

32 40 2 N 

242 46 

Sep 5, 23 

10 4,12 6 

14 44 5 E 



10 9,12 3 

26831 

12 


A&S 



• 

Sep 7, 23 

10 6 

14 37 8 E 





13 


A&S 




Sep 7, 23 

11 4 to 16 4 (6) 

14 40 3 E 





13 


AdcS 




Sep 8 , 23 

12 1 

14 39 1 E 





13 


AdcS 




Sep 9 , 23 

9 2,17 0 

14 45 1 E 





13 


A&S 




Sep 9, 23 

9 6 to 16 2(dv) 

14 43 3 E 





13 


A&S 




Sep 10, 23 

9 0,17 0 

14 49 2 E 





13 


AdcS 



74 Land Magnetic Observations, 1921-1926 

NORTH AMERICA 

United States — Concluded 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Point Loma, A—Corir 

o / 

o / 



h h h 

0 / 

h h 

O f 

h h 

c g ^ 




duded 1 

32 40 2 N 

242 46 

Sep 

10, 23 

9 6 to 16 2(dv) 

14 46 4 E 





13 


A&S 




Sep 

11 23 

10 9 to 16 2(dv) 

14 44 8 E 





13 


AdcS 




Sep 

11 23 

17 0 

14 47 2 E 





13 


A&S 




Sep 

13, 23 

8 5, 9 8 

14 47 8 E 



8 8, 9 5 

26842 

12 


A&S 

Point Loma, B 

32 40 2 N 

242 46 

Sep 

7, 23 



13 8,14 7 

58 24 0 N 




El 7 

JPA 




Sep 

9, 23 



9 7, 9 9 

58 22 8 N 




El 7 

JPA 




Sep 

9, 23 



10 2 to 














16 2 (dv) 

58 24 4 N 




El 7 

JPA 




Sep 

9. 23 



16 5,16 6 

58 24 4 N 




El 7 

JPA 




Sep 

10, 23 



9 4, 9 7 

58 24 3 N 




El 7 

JPA 




Sep 

10 23 



10 2 to 














16 2 (dv) 

58 24 1 N 




El 7 

JPA 




Sep 

10, 23 



16 6,16 8 

58 23 8 N 




El 7 

JPA 




Sep 

11, 23 



11 1 to 














16 2( dv) 

58 25 6 N 




El 7 

JPA 




Sep 

11. 23 



16 5,16 7 

58 25 2 N 




El 7 

JPA 




Sep 

12, 23 



16 6,16 7 

58 23 8 N 




El 7 

JPA 

Sweetwater, A 

32 28 0 N 

259 36 

Aug 

22, 24 

13 2,14 4 

10 46 6 E 

12 6,12 7 

61 57 0 N 

13 6,14 2 

26676 

26 

El 26 

JWQ 




Aug 

23, 24 



6 3 to 














18 0 (dv) 

61 59 3 N 




El 26 

JWG 




Aug 

24, 24 

6 3 to 18 0(dv) 

10 47 1 E 



6 3 to 














18 0 (dv) 

25677 

26 


JWG 

Sweetwater, B 

32 28 0 N 

259 35 

Aug 

25, 24 

10 1,11 5 

10 46 2 E 

12 6,12 8 

61 57 8 N 

10 5,11 2 

25660 

26 

El 26 

JWG 

Tucson, B 

32 14 8 N 

249 10 

Aug 

11, 24 

8 5, 9 9,10 2 

13 48 3 E 

15 0,15 3 

59 30 3 N 

8 9, 9 4 

26740 

26 

El 26 

JWG 




Aug 

11. 24 

11 4,13 0,14 2 

13 43 5 E 

15 7,16 0 

59 30 2 N 

10 6,11 1 

26740 

26 

El 26 

JWG 




Aug 

11, 24 



16 2,16 5 

59 30 0 N 

13 1,14 0 ! 

26751 

26 

El 26 

JWG 

Tucson Observatory, 














IndwtorPier 

32 14 8 N 

249 10 

Aug 

12, 24 



8 8, 9 1 

59 29 2 N 




El 26 

JWG 




Aug 

12, 24 



9 4, 9 7 

59 29 2 N 




El 26 

JWG 




Aug 

12, 24 



10 1,10 4 

59 28 9 N 




El 26 

JWG 

Tucson Observatory, 














Magnetometer Pier 

32 14 8 N 

249 10 

Aug 

12, 24 

11 1,13 4,13 8 

13 43 2 E 



11 2,13 1 

26761 

26 


JWG 




Aug 

12, 24 

15 2,15 6,16 9 

13 45 9 E 



14 2,14 8 

26764 

26 


JWG 




Aug 

12 24 





15 9,16 6 

26735 

26 


JWG 




Aug 

13, 24 

6 0tol7 7(dv) 

13 44 8 E 



6 0 to 














17 7 (dv) 

26737 

26 


JWG 

Wayoross, A 

31 14 1 N 

277 39 

Jun 

21, 22 

9 7,13 1 

1 00 2 E 

14 5,14 8 

63 36 6 N 

10 2,11 0 

24379 

25 

El 25 

IWG 




Jun 

22, 22 

6 4 to 17 9 (dv) 

1 00 OE 



6 7 to 














17 7 (dv) 

24392 

25 


TWO 




Apr 

22. 25 

10 8,12 8 

0 62 OE 

13 8,14 2 

63 43 9 N 

11 3 12 3 

24183 

26 

FI 26 

JEB 




Apr 

23, 25 

6 0 to 17 6 (dv) 

0 53 8E 



6 0 to 














17 5 (dv) 

24172 

26 


JES 




Apr 

25, 25 

8 5,11 4 

0 60 6 E 

14 6,15 1 

63 43 8 N 

91, 10 6 

24183 

25 

El 25 

AHK 

Waycross, B 

31 14 1 N 

277 39 

Jun 

21, 22 

11 6,15 1 

0 58 4E 

16 6,16 8 

63 35 8 N 

13 2,14 5 

24424 

26 

El 26 

WAL 




Jun 

22, 22 



6 2 to 














18 0 (dv) 

63 35 7 N 




El 2b 

t7AL 




Apr 

22, 25 

11 8 

0 53 9E 



13 5 

24202 

25 


AHK 




Apr 

23 25 



15 1,15 b 

62 42 4 N 

16 7 

24237 

25 

El 25 

AHK 




Apr 

24, 25 

10 6 

0 66 2E 





25 


AHK 




Apr 

25, 25 



6 7 to 














16 9 (dv) 

62 41 9 N 




El 26 

JES 

Jacksonville, A 

30 22 2 N 

278 20 

Apr 

30. 26 

13 3,16 5 

0 56 8E 

10 9,11 0 

63 13 3 N 

13 8,14 6 

24253 

26 

El 26 

JES 

Jacksonville, B 

30 22 2 N 

278 20 

Apr 

30. 26 

14 8 

0 67 1 E 

14 0 

63 14 6 N 

16 5,16 1 

24276 

25 

El 25 

AHK 

Bunnell, A 

29 27 6 N 

278 44 

Apr 

27, 26 

14 0,16 2 

1 00 1 E 



14 7,15 7 

24691 

26 


JES 




Apr 

28, 26 

8 9,10 8 

1 06 OE 

11 4 11 6 

62 17 8 N 

9 3,10 2 

24688 

26 

El 26 

JES 




Apr 

28. 26 



17 2,17 5 

62 19 0 N 




El 26 

JES 

Bunnell, B 

29 27 6 N 

278 44 

Apr 

27, 26 

16 9 

1 00 OE 



16 7 

24681 

25 


AHK 




Apr 

28 26 

9 3 

1 08 1 E 

17 3,17 6 

62 20 4 N 

9 9,11 4 

24707 

25 

FI 25 

AHK 

IMiami, A 

25 46 3 N 

279 49 

Jun 

26, 22 

5 12 9,13 6 

1 32 OE 

10 4,10 7 

58 22 6 N 

14 2,15 2 

26916 

25 

El 25 

JWG 




Jun 

27, 25 

i 7 3, 7 6 

1 38 lE 

14 6,14 7 

68 26 3 N 

8 2, 9 2 

26888 

25 

El 25 

JWG 




Jun 

27 25 



16 0,16 4 

58 26 7 N 




El 25 

JWG 

Miami, B 

25 46 3 N 

279 49 

Jun 

26. 25 

S 10 4,13 1 

1 34 3E 

14 4,14 5 

68 23 9 N 

11 1,12 1 

26903 

26 

El 26 

WAL 



Results op Land Obsebvations, 1921-1926 

SOUTH AMERICA 

Abqentina 


75 


Station 

Latitude 

Long 
East 
of Gr 

Di 


Declination 

Inclination 

Hor Intensity 

InstrumoiitB 

Obtt'r 

ate 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 1 

Mag’r 

Dip Circle 


0 / 

o / 



h h h 

O f 

h h 

o / 

h h 

c g s 




La Quiaoa, 1917 

22 06 6 S 

294 25 

Aug 

5, ’23 

10 8,12 0 

5 36 4E 

14 0,14 1 

12 31 4 S 

11 2,11 7 

26483 

25 

El 26 


La Qmaoa, Maonetcm~ 














eter Pier 

22 06 6 S 

294 25 

Aug 

4, 23 

16 0,16 8 

5 38 OE 



16 6,16 4 

26434 

25 


JWCi 




Aug 

5, 23 

8 6,10 1 

6 38 4 E 



9 0, 9 7 

24647 

26 


JWG 




Aug 

5, 23 

15 1,16 4 

5 39 4 E 



16 6,16 1 

26458 

26 


JWO 




Aug 

6, 23 



9 8,10 0 

12 32 4 S 




El 26 

JWG 




Aug 

6, 23 



10 6,10 8 

12 31 6 S 




El 26 

J W Ci 




Aug 

6, 23 



11 1 12 4 

12 30 8 S 




El 25 

JWG 




Jan 

26, 26 

9 6,11 0 

5 20 8 E 

11 4,11 7 

12 27 OB 

10 0,10 7 

26431 

27 

El 27 

TI^ 




Jan 

27, 26 

6 3tol7 3(dv) 

5 21 6 E 



6 3 to 














17 3 (dv) 

26299 

27 


JL 




Jan 

28, 26 



12 0,12 2 

12 29 2 S 




El 27 

JL 




Jan 

28, 26 



12 4 

12 29 2 S 




El 27 

Tti 




Jan 

30, 26 



6 3 to 














17 7 (dv) 

12 32 5 S 




El 27 

JTj 

La Quiaoa, B 

22 06 6 S 

294 25 

Aug 

3, 23 

13 6,16 6,15 9 

5 36 4E 



14 1,15 0 

26490 

25 


JWG 




Aug 

3, 23 





16 4 

26456 

25 

• 

JWG 




Aug 

4, 23 

10 4,10 8,14 2 

5 38 2E 



9 7,11 3 

26490 

25 


JWG 




Aug 

4, 23 





13 7 

26477 

25 


JWG 

La Quiaoa, C 

22 06 6 S 

294 25 

Jan 

28, 26 

14 3,16 7 

5 18 7E 

16 6,16 9 

12 33 3 S 

14 7,16 4 

26329 

27 

El 27 

Jill 

Tuoum&n 

26 51 1 S 

294 46 

Aug 

1, 23 



17 4 

19 30 8 3 

16 2,16 9 

26687 

25 

El 25 

JWG 

Cornentes, A 

27 28 7 S 

301 10 

Jul 

2, 25 

12 4,12 7 

1 53 1 E 

13 0,13 2 

19 13 6 S 

13 6,14 1 

24680 

27 

El 27 

Jli 




Jul 

3, 25 

9 7, 9 9 

1 60 8E 

10 1,10 3 

19 10 7 S 

10 7,11 2 

24708 

27 

KI 27 

JL 

Cornentes, B 

27 28 7 S 

301 10 

Jul 

3, 25 

13 1,14 3 

1 54 6E 

12 6,12 8 

19 12 7 S 

13 4,14 0 

24688 

27 

El 27 

JL 

Monte CaseroB 

30 16 4 S 

302 22 

Jun 

30, 25 

9 8,11 3 

1 17 2 E 

11 6,11 7 

22 30 7 S 

10 2,11 0 

24174 

27 

El 27 

JL 

Pilar, B 

31 40 1 S 

296 07 

Jul 

27, 23 



12 3,12 7 

25 39 0 S 




K1 2S 

JWG 




Jul 

27, 23 



14 3,14 7 

25 41 2 S 




El 26 

JWCJ 




Jul 

27, 23 



16 3,15 9 

25 42 4 B 




El 26 

JWC4 




Jul 

27, 23 



16 6 

25 42 3 S 




El 26 

JWG 




Jul 

28, 23 

10 4,12 9 

7 22 9 B 

8 0, 8 6 

25 41 2 S 

11 1,12 0 

26117 

25 

El 25 

JWG 




Jul 

28, 23 

14 7, 17 1 

7 23 8E 



15 4,16 2 

26114 

25 


JWO 




Jul 

29, 23 

8 9,11 3 

7 22 8E 



9 6,10 4 

26130 

25 


JWO 




Jan 

16, 26 

10 5,12 3 

7 04 6E 



11 0,11 8 

24962 

27 


JL 




Jan 

18, 26 

9 2,11 4 

7 04 7E 



9 8,10 8 

26007 

27 


JL 




Jan 

18, 26 

11 8,13 4 

7 10 6E 



12 3,12 9 

26016 

27 


JL 




Jan 

20, 26 



11 7,12 3 

25 34 4 S 




El 27 

Jt 




Jan 

20, 26 



12 7,12 8 

25 36 4 S 




El 27 

JL 




Tan 

21, 26 



8 0, 8 2 

25 48 2 S 




El 27 

JL 

Pilar, Pier S 

31 40 1 S 

296 07 

Jan 

21, 26 



11 2,11 6 

25 40 0 S 




El 27 

JL 




Jan 

21, 26 



11 8 11 9 

25 39 4 S 




El 27 

JL 




Jan 

21, 26 



12 2,12 5 

25 38 4 S 




El 27 

JL 

Pilar, Pier ft 

31 40 1 S 

296 07 

Jul 

29, 21 

12 1,16 3,15 8 

7 23 3E 



12 8,14 6 

25119 

25 


JWG 




Jul 

29, 23 





16 3 

26126 

26 


JW<1 




Jul 

30 23 

81,9 7,12 3 

7 23 2K 

16 3 to 














17 0 (4) 

25 38 9 S 

8 8,10 6 

25137 

25 

El 26 

TWO 




Jul 

10, 21 





11 4 

26129 

26 


JWO 




Jul 

31 23 



7 9, 8 2 

25 39 0 B 




El 25 

JWO 




Jan 

19, 26 

7 4,10 5 

7 01 9E 



8 0, 9 9 

24947 

27 


JL 




Jan 

19, 26 

11 0,12 7 

7 07 8E 



11 5,12 2 

24972 

27 


JL 




Jan 

20, 26 

7 5,10 1 

6 68 2E 



8 0, 9 5 

24980 

27 


JL 

Mendoaa, 4 

32 53 6 S 

291 08 

Tan 

7, 26 

15 4,16 6 

10 57 4 E 

14 1,14 3 

28 54 8 B 

15 7,16 3 

25430 

27 

El 27 

JL 




Jan 

8, 26 

6 3 to 17 5 (dv) 

11 00 5 E 



6 3 to 














17 6 (dv) 

26463 

27 


JL 




Jan 

9, 26 



6 6 to 














17 6 (dv) 

28 53 6 B 




KI 27 

JL 

Mendoza, B 

32 53 6 S 

291 08 

Jan 

11, 26 

8 9,10 3 

10 59 0 E 

10 9,11 2 

28 61 6 B 

9 3,10 0 

25474 

27 

KI 27 

JL 

Florida, B 

34 32 1 S 

301 29 

Jul 

24, 23 

12 0,13 6 

4 08 2E 

11 4,11 5 

28 07 8 S 

12 4,13 2 

24340 

25 

KI 25 

JWG 

Mercedes, A 

34 40 3 S 

300 33 

Jun 

22, 25 

9 7, 9 9 

4 34 3E 

10 1 10 3 

28 23 2 S 

10 6,11 2 

24387 

27 

KI 27 

JL 




Jun 

23, 25 

12 2,12 5 

4 36 6E 

12 8,13 0 

28 26 3 S 

13 3,13 8 

24346 

27 

KI 27 

JL 

Mercedes, B 

34 40 3 S 

300 33 

Jun 

23, 25 

9 4,10 4 

4 33 6E 

9 0, 9 2 

28 28 2 S 

9 6,10 2 

24368 

27 

KI 27 

JL 

Bahia Blanca, A 

38 46 7 S 

297 44 

Jun 

13, 25 

10 4,11 7 

8 06 6E 

13 4,13 6 

33 31 8 S 

10 8,11 6 

24732 

27 

El 27 

JL 




Jun 

14, 25 

7 3 to 16 4 (dv) 

8 06 9E 



7 3 to 














16 4 (dv) 

24768 

27 


JL 




Jun 

15, 25 



7 6 to 














16 4 (dv) 

33 30 2 S 




El 27 

JL 

Bahia Blanca, B 

38 46 7 S 

297 44 

Jun 

16, 26 

9 3,10 5 

8 04 7E 

8 4, 8 7 

33 30 4 B 

9 6,10 2 

24770 

27 

El 27 

JL 

Puerto Madryn, A 

42 45 2 S 

294 58 

May 27, 25 

9 9,10 1 

11 33 2 E 

11 6,11 7 

38 06 5 S 

10 6,11 2 

25326 

27 

El 27 

JL 




May 28, 26 

13 2,13 4 

11 37 8 E 

13 8,14 0 

38 09 3 S 

16 2,16 7 

25323 

27 

KI 27 

JL 

Puerto Madryn, B 

42 45 2 S 

294 58 

May 29, 26 

8 6, 9 9 

11 39 2 E 

10 3,10 6 

38 11 9 S 

8 9, 9 6 

25326 

27 

El 27 

JL 

Golonia Las Heras 

46 33 1 S 

291 03 

May 19, 26 

9 7,11 0 

16 04 9 E 

11 4,11 6 

42 39 6 S 

10 1,10 7 

26112 

27 

El 27 

JL 

Puerto Deseado, A 

47 45 7 S 

294 05 

May 16, 26 

10 6,11 9 

13 41 4 E 

8 5, 8 7 

43 34 2 S 

11 0,11 6 

25884 

27 

El 27 

JL 




May 17, 26 

7 7 to 16 6(dv) 

13 42 0 E 



7 7 to 














16 6 (dv) 

25896 

27 


JL 


76 


Lakd Magnetic Observations, 1921-1926 

SOUTH AMERICA 

Argentina — C oncluded 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


0 / 

0 / 


h h h 

o / 

h h 

0 / 

h h 

c g 8 




Puerto Deseado, A — 













Concluded 

47 46 7 S 

294 05 

May 22, ’26 



10 6,10 8 

43 43 2S(?) 




El 27 

TL 




May 23, 25 



8 0 to 













16 8 (dv) 

43 34 5 S 




El 27 

TL 

Puerto Deseado, B 

47 45 7 S 

294 05 

May 21, 25 

10 5,11 8 

13 41 1 E 

12 5,12 8 

43 38 5 S 

10 8,11 6 

25843 

27 

El 27 

JL 

Santa Cruz, A 

50 00 9 S 

291 30 

May 9 26 

13 1,13 4 

15 55 8 E 

15 0,16 2 

45 53 9 S 

10 4,11 7 

26380 

27 

El 27 

JL 




May 9, 25 





13 9,14 5 

26361 

27 


JL 




May 10, 25 

8 2, 8 5 

15 52 4 E 

10 1,10 3 

45 52 7 S 

8 8, 9 5 

26374 

27 

El 27 

JL 

Santa Cruz, B 

50 01 2 S 

291 30 

May 11, 20 

9 8,11 1 

15 51 9 E 

8 8 9 0 

45 54 2 S 

10 1,10 8 

26354 

27 

El 27 

JL 

Rio Grande 

63 48 1 S 

292 22 

Mar 26, 25 

9 6 11 7 

16 23 0 E 

13 4 13 6 

49 12 1 S 

10 0,11 4 

26436 

27 

El 27 

IL 


Bolivia 



0 

/ 



0 

t 




A 

h 

o 

/ 


A 

A 

0 

/ 



A 

A 


e g 8 





Guayaramenn i 

10 

48 

1 

s 

294 

41 

Mar 

10, ’24 

9 

2,11 

0 

2 

13 

2E 

13 

1,13 5 

8 

03 

4 

N 

14 

4,15 

7 

28408 

28 

El 

28 

JTH 

La Paz, A 

16 

30 

8 

s 

291 

47 

Aug 

13, 23 

12 

4,13 

7 

5 

47 

4E 

11 

5,11 7 

3 

42 

4 

S 

12 

8,13 

4 

27960 

25 

El 

25 

JWO 








Aug 

13, 23 

15 

2,16 

2 

6 

47 

3E 







15 

5,16 

0 

27894 

25 



JWO 








Aug 

14, 23 

8 

6,10 

3 

6 

46 

8E 

8 

9, 9 1 

3 

47 

6 

S 





25 

El 

25 

TWO 








Deo 

12, 24 

10 

4,11 

5 

5 

40 

4E 

12 

2,12 4 

3 

37 

4 

s 

10 

7,11 

3 

27968 

27 

El 

27 

TL 








Deo 

16, 24 







9 

9 to 




























18 

4 (dv) 

3 

39 

5 

s 






El 

27 

JL 

La Paz, B 

16 

30 

9 

s 

291 

47 

Aug 

14, 23 

12 

8,14 

1 

5 

48 

6E 

12 

4,12 6 

3 

45 

0 

s 

13 

1,13 

8 

27886 

25 

El 

25 

TWQ 

Uyuni, A 

20 

28 

0 

s 

293 

11 

Aug 

9, 23 

16 

7,16 

9 

5 

56 

9 E 

13 

4,13 7 

9 

55 

8 

s 

16 

0,18 

6 

26900 

25 

El 

25 

JWO 







Aug 

10, 23 

9 

0,10 

0 

5 

67 

3 E 

8 

5, 8 6 

9 

58 

3 

s 

11 

5,12 

1 

26948 

25 

El 

25 

JWO 








Aug 

10, 23 

11 

0,12 

4 

5 

65 

5 E 











26 



JWO 

Uyuni, B 

20 

28 

0 

s 

293 

11 

Aug 

10, 23 

14 

1,15 

4 

5 

67 

1 E 

15 

8,16 1 

9 

66 

0 

s 

14 

4,15 

1 

26909 

25 

El 

25 

JWO 


Brazil 



0 / 

o / 



AAA 

o / 

A A 

0 / 

A A 

c g 8 





Papagaia Village 

0 37 0 N 

305 43 

Nov 

19, ’23 

13 3, 

6 49 0 W 



13 7 

29328 

28 



JTH 




Nov 

21, 23 

10 1 

6 46 6 W 

16 0 

27 34 7 N 



28 

El 

28 

JTH 

Pata 

0 24 3 N 

306 34 

Deo 

3, 23 

10 4,12 9 

7 36 2 W 

15 7 

26 30 4 N 

10 8,13 3 

29264 

28 

El 

28 

JTH 

Curumuri 

0 16 0 N 

306 07 

Nov 

26, 23 

10 2 

7 14 8 W 



10 7 

29406 

28 



TTH 

JawaT4 Pootool4 Island 

0 01 9 N 

307 03 

Dec 

7, 23 

9 8,11 4 

7 49 2 W 

8 0 

25 50 3 N 

10 2,11 1 

29274 

28 

El 

28 

JTH 

Tour^ Falls 

0 01 6 N 

306 15 

Nov 

12, 2i 

15 i 15 5 

6 41 9 W 

13 2 

24 56 2 N 



28 

El 

28 

TTH 

Tapiooawa Rapids 

0 10 4 S 

306 19 

Nov 

7, 23 

14 3 

6 04 1 W 

14 7 

26 60 2 N 



28 

El 

28 

TTH 

Maguary Lighthouse 

0 14 8 S 

311 40 

Aug 

6, 23 

10 7 

11 01 0 W 

13 2,13 4 

24 36 0 N 

11 1 

29012 

28 

El 

28 

JTH 

Jawar4 

0 16 0 S 

306 18 

Oct 

29, 23 

9 8 11 4 

7 00 2 W 

8 3 

26 32 4 N 

10 7 

29272 

28 

El 

28 

TTH 

Santa Isabel 

0 25 0 S 

294 58 

Feb 

9, 24 



13 3,13 9 

26 38 4 N 




El 

28 

JTH 




Feb 

10, 24 

8 3 10 7 

1 38 6 W 



8 8,10 2 

29056 

28 



JTH 




Feb 

10, 24 

10 9,12 4 

1 37 0 W 



11 3 12 0 

29958 

28 



JTH 

Miritipooo Island 

0 27 7 S 

306 27 

Oct 

26, 23 

14 5 

7 10 8 W 

13 8 

26 10 8 N 

14 9 

29381 

28 

El 

28 

JTir 

Takara Rapids 

0 28 7 S 

307 18 

Deo 

10, 23 

10 6 

7 62 3 W 



11 1 

29390 

28 



JTH 

S9.0 Antonio de Cacho- 















eira 

0 39 9 S 

307 31 

Deo 

12, 23 



14 6,14 9 

24 46 7 N 




El 

28 

TTH 




Deo 

13, 23 

10 0,13 5 

8 06 0 W 



10 4,11 4 

29152 

28 



TTH 

Sour4 

0 44 0 S 

311 34 

Aug 

12, 23 

10 1,11 8 

10 39 6 W 

8 0, 8 2 

23 18 0 N 

10 4,11 4 

29198 

28 

El 

28 

TTH 

Maraoanaquara Rapids 

0 44 6 S 

30b 50 

Oct 

17, 23 

13 3 

6 20 5 W 

8 1,83 

24 27 2 N 

13 9,14 7 

29419 

28 

El 

28 

TTH 




Oct 

20, 23 

12 5 

6 18 3 W 





28 



JTH 

Muraeeka 

0 67 4 S 

306 52 

Oct 

12, 23 

9 3,11 2 

7 36 8 W 

14 7 

24 30 6 N 

9 8,10 8 

29290 

28 

El 

28 

JTH 

Baroellos, A 

0 58 2 S 

297 07 

Feb 

4, 24 

11 3,13 9 

1 02 4 W 

9 2, 9 6 

24 57 8 N 

11 8,13 3 

29862 

28 

El 

28 

JTH 




Feb 

4, 24 

15 4,17 3 

1 03 6 W 



15 8,17 0 

29822 

28 



JTH 

Baroellos, B 

0 58 2 S 

297 07 

Feb 

5, 24 

10 9 14 2 

1 01 2 W 

16 1,16 3 

24 57 6 N 

11 4,13 4 

29858 

28 

El 

28 

JTH 

Panama Rapids 

1 03 7 S 

306 54 

Oct 

6, 23 

15 4 

7 41 5 W 

14 5,14 7 

24 26 6 N 

16 0 

28745 

28 

El 

28 

JTH 




Oct 

6, 23 

7 6 

7 36 3 W 



8 0 

28781 

28 



JTH 

Porteiro Rapids 

1 05 1 S 

302 58 

Aug 

30, 23 

10 1,14 4 

4 44 8 W 

8 2, 8 6 

25 13 6 N 

10 6,11 6 

29258 

28 

El 

28 

JTH 

Pinheiro, A 

1 17 9 S 

311 31 

Apr 

18, 23 

9 8,11 2 

10 30 4 W 

9 2, 9 4 

22 33 8 N 

10 1,10 8 

29162 

25 

El 

26 

JW‘G 




Apr 

18, 23 



13 7,14 1 

22 31 2 N 




El 

28 

JTH 




Apr 

18, 23 



15 1,15 6 

22 34 1 N 




El 

28 

JTH 




Apr 

19, 23 

6 4 to 17 4(dv) 

10 33 7 W 



6 6 to 















17 4 (dv) 

29121 

25 



JWG 




Jul 

15, 23 

15 8 

10 34 6 W 

10 8,11 1 

22 31 4 N 

16 2 

29119 

28 

El 

28 

JTH 

Pinheiro, B 

1 17 9 S 

311 31 

Apr 

18, 23 

9 6,12 3 

10 31 7 W 



10 1,11 0 

29153 

28 



JTH 




Apr 

18, 23 

12 8,14 0 

10 36 3 W 

14 6,14 8 

22 35 2 N 

13 2,13 8 

29156 

26 

El 

25 

JW'O 




Apr 

19, 23 



7 8 to 















17 3 (dv) 

22 31 7 N 




El 

28 

JTH 

Veado 

1 19 2 S 

303 31 

Sep 

1, 23 

t 9 6,11 3 

6 22 2 W 

7 8, 8 1 

24 40 8 N 

10 0,10 8 

29378 

28 

El 

28 

JTH 


1 Informed later that iron rails are buned near this spot, see Gigara Mirim, Brazil 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Inohnation 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

o / 


h h h 


h h 

0 / 

h h 

c g H 




Almeirim 

1 32 0 S 

307 32 

Oct 1, ’23 

10 2,13 1 

7 49 6 W 

8 3, 8 6 

23 19 4 N 

10 6,12 7 

29192 

28 

El 28 

JTH 

Onximma 

1 45 7 S 

304 08 

Aug 28, 23 

10 1,11 8 

5 39 4 W 

8 6, 8 8 

23 32 6 N 

10 6,11 4 

29316 

28 

El 28 

JTH 

Obidos, A 

1 55 0 S 

304 32 

Aug 26, 23 

10 5,13 8 

5 44 4 W 

16 2,16 6 

23 08 5 N 

11 1 14 3 

29296 

28 

El 28 

JTH 

Obidos, B 

1 55 0 S 

304 32 

Sep 5, 23 

12 8,14 7 

5 49 0 W 

10 9,11 2 

23 11 1 N 

13 3,14 2 

29258 

28 

El 28 

JTH 

Santarem, A 

2 24 9 S 

305 21 

Sep 8, 23 

14 0,17 3 

6 13 8 W 

13 0,13 3 

22 19 2 N 

14 5,16 6 

29134 

28 

El 28 

JTH 




Sep 10, 23 

10 4,14 0 

6 15 6 W 

9 0, 9 2 

22 21 0 N 

10 8,11 8 

29170 

28 

El 28 

JTH 




Sep 14, 23 

7 6 to 17 6(dv) 

6 14 9 W 





28 


JTH 

Santarem B 

2 25 0 S 

305 21 

Sep 11, 23 

10 2,11 8 

6 14 9 W 

8 4, 8 6 

22 20 1 N 

10 6,11 5 

29182 

28 

El 28 

JTH 

San Luis, A 

2 jO 3 S 

315 43 

May 3, 23 

10 0,11 4 

13 07 4 W 

11 7,11 9 

18 33 0 N 

10 4,11 0 

28926 

26 

El 25 

JWG 




May 4, 23 

14 5,15 7 

13 09 6 W 

9 5,16 0 

18 32 2 N 

14 8,15 4 

28904 

25 

El 25 

JWG 

San Luis, B 

2 30 3 8 

315 43 

May 3, 23 

15 2,16 4 

13 09 2 W 

14 4, 14 6 

18 32 6 N 

16 6,16 1 

28876 

26 

El 25 

JWG 

San Lms, Campo do 













Dunque 

2 31 4 S 

315 43 

May 2, 23 

9 8,11 3 

13 06 4 W 

13 7,13 9 

18 26 6 N 

10 2,11 0 

28954 

26 

El 25 

JWG 

Bocoa do Jutahy 

2 43 S 

293 10 

Apr 17, 24 

7 2, 8 4 

1 14 2 B 

7 6 

20 36 9 N 

8 0 

29967 

28 

El 28 

JTH 

Victoria (Rio Xingu) 

2 53 5 S 

308 00 

Jul 9, 23 

12 9,14 9 

8 07 0 W 

16 4,16 7 

21 24 8 N 

13 4,14 3 

28918 

28 

El 28 

JTH 

Cachoeira Tucunihy 

3 01 S 

307 45 

May 16. 23 

10 6 

8 01 9 W 

8 3, 8 6 

20 57 6 N 



28 

El 28 

JTH 

Manaos, B 

3 07 6 S 

299 58 

Mar 1, 24 

8 5,10 9 

2 27 6 W 

11 8 

21 33 1 N 

9 0,10 8 

29496 

28 

El 28 

JTH 




Apr 10, 24 



9 7,10 0 

21 33 3 N 




El 28 

JTH 

Manaos, 4 

3 08 5 S 

300 00 

Jan 24, 24 

10 2,12 5 

2 26 8 W 

13 3,13 6 

21 31 0 N 

10 6,12 1 

29474 

28 

El 28 

JTH 




Jan 26, 24 

7 4,17 6 

2 28 4 W 



7 8 to 













17 9 (dv) 

29453 

28 


JTH 




Jan 26, 24 

7 8 to 17 9(dv) 

2 28 0 W 





28 


JTH 




Eeb 19. 24 

9 6,12 0 

2 28 0 W 

13 0,13 4 

21 30 3 N 

10 1,11 0 

29470 

28 

El 28 

JTH 




Feb 21, 24 



8 2 to 













16 8 (dv) 

21 33 0 N 




El 28 

JTH 

Alta Mira 

3 12 5 S 

307 48 

May 18, 23 

13 3,15 2 

8 00 0 W 

11 0,11 2 

21 16 0 N 

13 8,14 7 

28904 

28 

El 28 

JTH 

S&o Paulo de Olivenoa 

3 31 S 

290 59 

Apr 19, 24 

6 8 

2 55 6 E 



7 1 

30405 

28 


JTH 

Alcobaca 

3 45 2 S 

310 19 

Apr 22, 23 

14 6,16 0 

9 28 4 W 

13 1,13 3 

18 44 4 N 

15 0 16 6 

28666 

25 

El 25 

JWG 




Apr 23, 23 

9 6,11 1 

9 24 4 W 

8 2, 8 4 

18 47 8 N 

10 0,10 7 

28709 

26 

El 25 

JWG 

Jatoba 

4 51 6 S 

307 13 

May 24, 23 

10 0,11 8 

1 6 38 0 W 

13 6,14 8 

18 30 8 N 

10 4,11 3 

28827 

28 

El 28 

JTH 

S&o SebastiSo 

5 48 S 

307 24 

Jun 30, 23 



16 8,17 0 

15 49 ON 




El 28 

JTH 




Jul 1 , 23 

9 1 

7 03 6 W 



10 8 

28555 

28 


JTH 




Jul 2, 23 

7 8, 9 1 

7 02 5 W 



8 2 

28639 

28 


JTH 

SSo Fehx 

6 38 8 S 

308 01 

May 30, 23 

9 6,14 4 

7 22 7 W 

8 1, 8 3 

14 16 4 N 

10 1,11 2 

28390 

28 

El 28 

JTH 




Jun 1 , 23 

6 9 to 16 7(dv) 

7 20 7 W 





28 


JTH 

Estreeto 

6 59 1 S 

308 17 

Jun 8, 23 

10 4,13 6 

7 26 2 W 

9 0, 9 3 

14 23 1 N 

11 0,15 0 

28319 

28 

El 28 

JTH 

Capivara Cachoeira 

7 24 3 S 

308 46 

Jun 18, 23 

10 5 

7 46 8 W 

11 2 

12 40 N 



28 

El 28 

JTH 

Novo Horiaonte 

7 4J 6 S 

308 49 

Jun 14, 23 

11 1,12 9 

7 66 4 W 

8 8, 9 1 

12 12 2 N 

14 0,15 0 

28034 

28 

El 28 

JTH 




Jun 15, 23 

6 8 to 17 2(dv) 

7 67 4 W 





28 


JTH 

Pernambuco, B 

8 03 6 S 

526 07 

May 11, 23 

16 2,17 5 

18 05 1 W 

10 0,10 2 

1 08 8 N 

16 5,17 1 

27704 

26 

El 26 

JWG 

Pernambuco, A 

8 03 7 S 

325 06 

May 12, 23 

9 7,11 0 

18 02 6 W 

11 5,11 7 

1 06 6 N 

10 0,10 7 

27750 

25 

El 25 

JWG 




May 12, 23 

14 7,16 0 

18 03 6 W 

16 3,16 5 

1 11 5N 

15 0,15 7 

27700 

26 

El 25 

JWG 

Porto Velho, A 

8 45 6 S 

296 05 

Mar 14, 24 

13 7,16 5 

1 00 5 E 

11 4,1^ 0 

11 41 8 N 

14 1 15 1 

29006 

28 

El 28 

JTH 




Mar 15, 24 

8 8,10 7 

0 57 3 E 

14 0 

11 40 8 N 

9 3,10 2 

29016 

28 

El 28 

JTH 




Mar 20 24 

7 7 

0 57 0 E 



7 9 to 













16 8 (dv) 

29002 

28 


JTH 




Mar 20, 24 

7 9 to 16 8(dv) 

0 59 6 E 





28 


JTH 

Porto Velho, B 

8 45 « kS 

266 05 

Mar 15, 24 



16 6,17 0 

11 39 9 N 




El 28 

JTH 




Mar 16 24 

9 1,11 4 

0 58 6 E 



9 6,10 9 

29082 

28 


JTH 

Toaseiro, A 

9 24 1 S 

519 29 

May 25, 23 

15 1 15 4 16 6 

14 54 0 W 

13 9,14 2 

3 H 4N 

15 7,16 3 

26858 

25 

El 25 

JWG 




May 26, 23 

9 7,10 0 

14 63 4 W 

8 3, 8 6 

3 17 8 N 

10 4,11 1 

26864 

25 

El 25 

JWG 

Joazeiro, B 

9 24 1 8 

519 29 

May 26, 23 

13 3,14 6 

14 67 8 W 

16 5,15 7 

3 13 0 N 

13 6,14 3 

26946 

25 

El 25 

JWG 

Guajara Mirim 

10 49 S 

294 41 

Mar 9, 24 

10 2,15 4 

2 32 2 E 



10 7,12 8 

28752 

28 


JTH 




Mar 11, 24 



7 5,17 0 

7 30 6 N 




El 28 

JTH 




Mar 11, 24 



8 0 to 













16 6 (dv) 

7 28 3N 




El 28 

JTH 

Araoaju 

10 54 0 S 

322 55 

May 31, 23 

10 1,11 6 

16 58 9 W 

14 2,14 4 

1 21 8 S 

10 5,11 2 

27096 

26 

El 25 

JWG 




Jun 1 , 23 

6 8 to 17 8(dv) 

16 68 4 Wl 





25 


JWG 

Bahia, A 

13 00 5 S 

321 29 

May 18, 23 

13 2,14 6 

16 02 6 W 

11 6,11 7 

3 46 2 S 

13 6,14 3 

25994 

25 

El 26 

JWG 




May 19, 23 



7 9 to 













17 8 (dv) 

3 48 1 S 




El 26 

JWG 




May 20, 23 

6 6 to 17 7(dv) 

16 04 8 W 



6 6 to 













17 7 (dv) 

26030 

26 


JWG 

Bahia, B 

13 00 5 S 

321 29 

May 21, 23 

10 0,11 8 

16 60 8 W 

9 4, 9 6 

3 57 6 S 

10 4,11 4 

26933 

25 

El 26 

JWG 

ColoDia Corazon Jesus 

15 33 4 8 

307 02 

Sep 24, 25 

9 0,10 3 

6 57 6 W 

8 1, 8 4 

1 IS 1 S 

9 4,10 0 

26642 

27 

El 27 

JL 

Cuyaba, A 

15 35 8 8 

303 54 

Aug 21, 26 

9 6,11 2 

3 36 6 W 

11 6,11 7 

0 39 3 S 

10 1,10 8 

26936 

27 

El 27 

JL 




Aug 22, 25 

7 0 to 17 7(dv) 

3 34 9 W 



7 0 to 













17 7 (dv) 

26921 

27 


JL 




Aug 24, 25 

7 2 to 17 7(dv) 

3 35 0 W 



7 2 to 













17 7 (dv) 

26908 

27 


JL 




Aug 26, 25 



7 4 to 













17 6 (dv) 

0 39 6 S 




BI 27 

JL 




Aug 27, 26 



7 6 to 













17 6 (dv) 

0 39 4 S 




El 27 

JL 
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Station 

Latitude 

Long 
East 
of Gr 


Deobnation 

Inclination 

Her Intensity 

Instruments 

Obs’r 

Date 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


0 / 

0 / 


h h h 

O i 

h h 

0 f 

h h 

c g 8 




Cuyaba, B 

15 35 8 S 

303 54 

Aug 25, ’25 

7 9, 9 1 

3 33 3 W 

9 3, 9 5 

0 41 4 S 

8 2, 8 8 

26895 

27 

El 27 

JL 

Cuyaba, C 

16 35 8 S 

303 54 

Sep 2, 25 

8 7,10 2 

3 34 2 W 

11 2,11 6 

0 39 3 S 

9 1, 9 8 

26916 

27 

El 27 

JL 

Presidente Murtinho 

16 39 1 S 

306 06 

Sep 18, 25 

9 0,10 9 

5 08 2 W 

7 6, 7 9 

1 06 2 S 

9 6,10 5 

26780 

27 

El 27 

JL 

Rio Manso 

16 40 2 S 

304 44 

Sep 9, 25 

14 9,16 5 

4 02 6 W 



15 3,16 1 

26794 

27 


JL 




Sep 10 , 25 



8 0, 8 3 

0 67 8 S 




El 27 

JL 

Registro 

15 43 1 S 

308 13 

Got 2, 25 

8 1,94 

5 04 9 W 

10 6,10 9 

0 34 7 N 

8 4 9 1 

26180 

27 

El 27 

JL 

Serredina 

16 63 5 S 

308 59 

Oct 8, 25 

7 6, 8 8 

7 28 2 W 

7 0, 7 2 

2 10 4 S 

7 9, 8 6 

26444 

27 

El 27 

JL 

Goyaz, B 

16 56 4 S 

309 51 

Got 17, 25 

10 9,12 7 

7 67 8 W 

10 1,10 4 

2 42 8 S 

11 2,12 4 

26336 

27 

El 27 

JL 

Goyaz, A 

15 66 6 S 

309 52 

Got 15, 25 

7 9, 9 3 

8 04 4 W 

10 8,11 1 

2 40 2 S 

8 3, 9 0 

26350 

27 

El 27 

JL 




Got 16, 25 

6 9 to 17 0(dv) 

8 02 6 W 



6 9 to 













17 0 (dv) 

26365 

27 


JL 




Got 18, 25 



6 7 to 













17 9 (dv) 

2 45 6 S 




El 27 

JL 

Bella Vista 

16 69 4 S 

311 05 

Got 23, 25 

7 6, 9 1 

8 66 0 W 

10 6,11 0 

5 07 2 S 

7 9, 8 8 

25886 

27 

El 27 

JL 

Caravellas, B 

17 44 2 S 

320 47 

Jun 12, 23 

10 0,11 6 

16 13 4 W 

13 8,14 0 

11 30 0 S 

10 4,11 1 

25200 

26 

El 26 

JTV’G 

Caravellas, A 

17 44 4 S 

320 47 

Jun 11, 23 

10 8,12 7 

16 13 2 W 

10 2,10 3 

11 31 8 S 

11 7,12 3 

25196 

25 

El 25 

JWG 




Jun 11, 23 

15 0,15 3 

16 11 6 W 

14 4,15 6 

11 33 7 S 

16 2,16 9 

25164 

25 

BI 25 

JWG 




Jun 12, 23 

8 3, 8 6 

16 13 4 W 





25 


JWG 

Catal3iOi A 

18 10 8 S 

312 07 

Got 27, 25 

8 9, 9 1 

9 54 6 W 

9 7,10 0 

7 17 1 S 

7 9, 8 6 

25438 

27 

El 27 

JL 




Got 28, 25 

14 1,14 3 

9 49 2 W 

12 4,12 7 

7 14 0 S 

13 2,13 7 

25473 

27 

El 27 

JL 

Catal&o, B 

18 10 8 S 

312 05 

Got 28, 26 

7 6, 8 9 

9 66 2 W 

9 5, 9 8 

7 15 6 S 

8 0, 8 6 

25418 

27 

El 27 

JL 

Oorumba, JD 

19 00 1 S 

302 21 

Aug 6 , 25 

10 4,10 6 

1 41 1 W 

12 2,12 4 

6 24 0 S 

10 9,11 6 

26182 

27 

El 27 

JL 




Aug 6 , 25 

13 4,13 6 

1 38 8 W 

15 9,16 2 

6 24 6 S 

14 3 14 9 

26168 

27 

El 27 

JL 

Gorumba, E 

19 00 1 S 

302 21 

Aug 8 , 25 

8 8,10 2 

1 34 4 W 

10 6,10 9 

6 26 5 S 

9 2, 9 8 

26167 

27 

El 27 

JL 

Uberaba 

19 45 4 S 

312 06 

Nov 1 , 26 

7 8, 9 3 

9 56 6 W 

9 6, 9 9 

10 03 4 S 

8 2, 9 0 

26002 

27 

El 27 

JL 

Victoria, X* 

20 19 9 S 

319 40 

Jun 22 , 23 

9 9,11 4 

14 16 4 W 

11 6,11 8 

16 01 5 S 

10 3,10 9 

24396 

26 

El 25 

JWG 




Jun 23 , 23 

8 8,12 3,13 7 

14 16 4 W 

9 4,14 1 

16 04 0 S 

12 7,13 4 

24388 

25 

El 26 

JWG 




Jun 23 , 23 

16 6,16 7 

14 18 3 W 



16 8,16 4 

24379 

26 


JWG 

Viotona, D* 

20 19 9 S 

319 40 

Jun 23, 23 

10 4 

14 45 6 W 





26 


JWG 

Victoria, jB* 

20 20 0 S 

319 40 

Jun 21, 23 

12 5,13 9 

13 46 9 W 

10 8,11 0 

16 45 0 S 

12 9,13 6 

24536 

25 

El 25 

JWG 

Victoria, B* 

20 20 0 S 

319 40 

Jun 23, 23 

10 7 

16 01 3 W 





26 


JWG 

Victoria, C* 

20 20 1 S 

319 40 

Jun 21 , 23 

15 3 

16 63 8 W 





25 


JWG 




J un 22 , 23 

13 1,14 6 

16 62 1 W 

16 1,16 3 

16 26 2 S 

13 4,14 1 

24902 

25 

El 25 

JWG 

Vassouras, A 

22 24 0 S 

316 21 

Jul 1, 23 

14 9,16 5 

11 44 4 W 



16 3,16 0 

24322 

26 


JWG 




Jul 2, 23 

9 1,10 8 

11 42 0 W 



9 6,10 4 

24322 

26 


JWG 




Jul 2, 23 

11 2,13 4 

11 44 7 W 



11 6,13 0 

24324 

25 


JWG 




Nov 11, 26 

10 4,11 9 

12 01 6 W 



10 7,11 6 

24252 

27 


JL 




Nov 11, 26 

13 4,15 2 

12 02 4 W 



13 9,14 4 

24237 

27 


JL 




Nov 11, 26 

15 6,17 3 

12 04 8 W 



16 1,16 9 

24224 

27 


JL 




Nov 12, 26 



10 5,11 6 

16 26 0 S 




El 27 

TL 




Nov 12, 26 



12 0,12 3 

16 26 0 S 




El 27 

JL 




Nov 12, 25 



13 4,13 8 

16 26 0 S 




El 27 

JL 




Nov 14, 25 

14 3,14 6 

12 06 4 W 





27 


JL 




Nov 14, 26 

14 8,16 1 

12 06 2 W 





27 


JL 




Nov 14, 26 

15 4,16 6 

12 06 2 W 





27 


JL 




Nov 16, 25 



8 9, 9 2 

16 23 9 S 




El 27 

JL 




Nov 16, 26 



9 7,10 0 

16 22 9 S 




El 27 

TL 




Nov 16, 26 



10 4,10 8 

16 23 0 S 




El 27 

JL 

VasBOuras, B 

22 24 0 S 

316 21 

Jun 30, 23 

11 2,12 6 

11 43 6 W 



13 2,14 0 

24294 

25 


JWG 




Jun 30 , 23 

14 6,16 3 

11 45 0 W 



16 0,16 8 

24274 

25 


JWG 




Jul 1, 23 

9 0,10 8 

11 43 6 W 

11 5,11 9 

15 64 4 S 

9 5,10 3 

24336 

25 

El 27 

JWG 




Jul 1, 23 



13 1,13 4 

15 54 8 S 




El 27 

JWG 




Jul 1, 23 



13 8,14 1 

15 55 2 S 




El 27 

JWG 




Nov 9, 26 

14 0,16 9 

12 02 6 W 



14 6,15 5 

24192 

26 


JL 




Nov 10, 25 

. 10 0,12 1 

12 01 4 W 



10 4,11 7 

24266 

25 


JL 




Nov 10, 26 

; 13 4,14 9 

12 02 1 W 



13 8,14 6 

24206 

25 


JL 




Nov 14, 26 

; 16 0,16 2,16 4 

12 05 7 W 





27 


JL 




Nov 14, 26 

i 16 6,16 8,17 0 

12 04 4 W 





27 


JL 

Vassouras, C 

22 24 0 S 

316 21 

Jul 2, 23 



14 1,14 4 

15 56 8 S 




El 25 

JWG 




Jul 2, 23 

1 


14 8,15 0 

15 56 4 S 




El 26 

JWG 




Jul 2, 23 

\ 


16 4,15 7 

15 67 2 S 




El 26 

JWG 




Nov 12, 26 

> 


14 4,14 9 

16 24 6 S 




El 27 

JL 




Nov 12, 26 

) 


15 9 

16 23 9 S 




El 27 

JL 




Nov 16, 2i 

) 


11 6,12 0 

16 22 5 S 




El 27 

JL 




Nov 16, 2i 

S 


13 0,13 4 

16 23 8 S 




El 27 

JL 




Nov 16, 2i 

5 


13 8,14 2 

16 23 8 S 




El 27 

JL 

Santos, A 

23 57 5 S 

313 36 

Jul 9, 2J 

J 16 3,16 6 

9 37 4 TV 

^ 13 9,14 1 

16 48 0 S 

15 6,16 3 

24119 

25 

El 25 

JWG 




Jul 10, 2{ 

3 8 9, 9 8 

9 34 8 TV 

^ 10 4,10 6 

16 50 1 S 

11 6,12 2 

24132 

26 

El 26 

JWG 




Jul 10, 2J 

3 11 0,12 6 

9 36 6 ^ 

T 




25 


JWG 




Nov 24, 21 

5 9 1, 9 3 

10 01 6 TV 

'■ 9 6, 9 8 

17 07 6 S 

7 8, 8 7 

24062 

27 

El 27 

JL 




Nov 26, 2i 

5 12 4,12 6 

9 56 5 TV 

^ 11 9,12 1 

17 10 0 S 

13 0,13 7 

24076 

27 

El 27 

JL 

Santos, B 

23 57 5 S 

313 36 

Jul 9, 2J 

3 10 2,11 5 

9 39 4 TV 

^ 12 5,12 7 

16 54 2 S 

10 6,11 2 

24121 

25 

El 25 

JWG 


*Looal disturbance 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 


o r 

0 / 


h h h 

0 / 

h h 

0 / 

h h 

c g 3 




Santos, B — Concluded 

23 57 5 S 

313 36 

Nov 24, '26 

11 9,13 1 

10 00 8 W 

11 4,11 6 

17 16 1 S 

12 2,12 8 

24099 

27 

El 27 

JL 

Porto Alegre, A 

30 02 0 S 

308 46 

Dec 4, 26 

12 7,14 3 

4 10 3 W 

11 4,11 6 

23 36 9 S 

13 2,13 9 

23744 

27 

El 27 

JL 




Dec 6, 26 

6 1 to 17 6 (dv) 

4 13 2 W 



6 1 to 













17 6 (dv) 

23721 

27 


JL 




Dec 8, 26 



6 1 to 













17 4 (dv) 

23 38 6 S 




El 27 

JL 

Porto Alegre, B 

30 02 OS 

308 46 

Dec 7, 26 

10 2 11 4 

4 11 7 W 

11 8,12 1 

23 38 2 S 

10 6,11 1 

23718 

27 

El 27 

JL 

Rio Grande, A 

32 01 5 S 

307 62 

Dec 12 1 26 

16 4,16 8 

2 46 4 W 

14 0,16 2 

26 03 0 S 

16 8,16 6 

23444 

27 

El 27 

JL 




Dec 13, 26 

10 5,11 9 

2 46 6 W 

9 9,10 1 

26 06 3 S 

10 8,11 6 

23460 

27 

El 27 

JL 

Rio Grande, B 

32 01 5 S 

307 62 

Dec 13, 26 

7 1,84 

2 46 8 W 

8 9, 9 1 

26 08 3 S 

7 4, 8 0 

23404 

27 

El 27 

JL 


Chile 



0 r 

0 / 


h h h 

O f 

h h 

o / 

h h 

e 0 8 




Arica, A 

18 28 6 S 

289 40 

Deo 21, ’24 

8 0, 9 2 

6 46 6E 

7 6, 7 8 

8 04 1 S 

8 3, 8 9 

27892 

27 


JL 




Dec 21 24 

10 2,11 6 

6 48 2£ 

13 2,13 4 


10 5,11 2 

27922 

27 


JL 

Arioa, B 

18 28 6 S 

289 40 

Dec 20 , 24 

13 0,14 4 

6 48 4E 

10 9,11 1 


13 3,14 0 

27927 

27 


JL 

Iquique 

20 12 7 S 

289 60 

Dec 24, 24 

9 7,11 0 

7 65 6E 

11 4,11 5 

10 48 1 S 

10 1,10 7 

27319 

27 


JL 

Calama 

22 28 3 S 

291 03 

Jan 4, 26 

10 0,11 1 

7 38 8E 

11 6,11 7 

13 58 4 S 

10 3,10 8 


27 


JL 

Antofagasta, A 

23 38 8 S 

289 38 

Dec 27, 24 

10 0,11 6 

8 38 8E 

13 2,13 3 

16 54 9 S 

10 5,11 2 

26774 

27 


JL 




Dec 29, 24 

6 4 to 17 6 (dv) 

8 36 7E 



6 4 to 













17 6 (dv) 

26766 



JL 




Jan 2, 26 



6 7 to 













17 9 (dv) 

16 51 2 S 





JL 

Antofagasta, B 

23 38 8 S 

280 38 

Dec 30, 24 

9 8,11 1 


11 4,11 6 

16 52 3 S 

10 2,10 8 

26784 

27 


JL 

Copiapo, A 

27 22 0 S 

289 43 

Jan 11, 26 

17 3,17 5 

9 36 OE 

17 9,18 1 

22 24 4 S 

16 3,17 0 

26238 



JL 




Jan 12, 26 

9 6, 9 9 

9 36 OE 

12 6,12 8 

22 16 6 S 

10 2,11 4 

26303 



JL 

Copiapo, B 

27 22 0 S 

289 43 

Jan 13, 26 

9 8,11 6 


12 0,12 1 

22 17 7 S 

10 3,11 1 

26283 



JL 

Coquimbo, A 

29 67 8 S 

288 40 

Jan 19, 26 

16 6,16 8 


17 3,17 6 

26 02 8 S 

16 4,16 1 




JL 




Tan 20, 26 

10 3,10 6 


12 7,12 8 

25 56 1 S 

11 0,11 6 

26166 



JL 

Coquimbo, B 

29 67 8 S 

288 40 

Jan 21 , 26 

10 7,11 8 


10 3,10 6 

25 50 0 S 

11 0,11 6 

26162 



JL ' 

Valparaiso, 4 

33 04 4 S 

288 26 

Jan 29, 26 

10 0,11 6 


12 7,12 8 


10 5,11 2 

26811 



JL 




Jan 30 , 26 

6 4 to 17 2 (dv) 




6 4 to 













17 2 (dv) 

25780 



JL 




Feb 2, 26 



6 7 to 













17 2 (dv) 






JL 

Valparaiso, B 

33 04 4 S 

288 26 

Jan 31 26 


12 41 2 E 

11 2,11 4 

29 39 2 S 

9 9,10 6 

26870 



JL 

Coronol, A 

37 01 9 S 

286 51 

Feb 8, 26 

11 1,11 3 

14 66 6 E 

10 7,10 9 

34 67 4 S 

11 6,12 1 


27 

El 27 

JL 




Feb 8, 25 

16 6,16 8 

14 66 2 E 

16 4,16 6 


16 3,16 9 




JL 

Coronel, B 

37 01 9 S 

286 61 

Fob 9, 26 

10 6,11 7 


10 3,10 6 

34 56 8 S 

10 9,11 4 

25908 

27 


JL 

Corral 

39 63 7 S 

286 29 

Feb 11, 25 

11 4,13 1 

15 22 3 E 

13 8,14 0 

38 02 0 S 

11 7,12 8 

26426 

27 


JL 

Puerto Montt, A 

41 29 3 S 

287 04 

Feb IT, 26 

10 7,11 9 

15 36 2 E 

13 4,13 5 

39 56 8 S 

11 0,11 6 

26213 

27 


JL 




Feb 14, 26 

6 3 to 16 4 (dv) 

15 35 3 E 
















17 4 (dv) 

26220 

27 


JL 




Feb 16, 26 



7 6 to 













18 1 (dv) 

39 58 0 S 





JL 

Puerto Montt, B 

41 29 3 S 

287 04 

Feb 13, 25 

16 3,16 3 

16 36 2 E 

14 8,15 0 

39 56 3 S 

16 6,16 0 

26224 

27 

El 27 

JL 

Ultima Esperanza, A* 

51 41 1 S 

287 31 

Mar 10, 26 

12 6,12 6 

18 44 4 

11 6,11 8 

48 24 3 S 

17 7,18 3 

26741 

27 

El 27 

JL 




Mar 10, 26 

18 6 

18 48 7 E 

17 3,17 6 

48 24 4 S 



27 

BI 27 

JL 




Mar 11, 26 





10 7,11 3 

26723 

27 


JL 

Ultima Esperanza, B* 

61 41 1 S 

287 31 

Mar 10, 26 

16 8 16 9 

19 34 8 E 



16 1,16 6 

26832 

27 


JL 




Mar 11, 26 



16 0,15 2 

48 02 4 S 




El 27 

JL 

Punta Arenas, C 

63 09 8 S 

289 10 

Mar 20, 26 

10 2,11 7 

18 14 4 E 

12 8,13 2 

49 22 6 S 

10 6,11 3 

26622 

27 

El 27 

JL 

Punta Arenas, A 

63 10 4 S 

280 08 

Feb 28, 26 

9 8,12 0 

18 10 3 E 

12 6,12 8 

49 26 2 S 

10 9,11 7 

26614 

27 

EX 27 

JL 




Mar 2, 26 

6 2 to 17 2 (dv) 

18 11 8 E 



6 2 to 













17 2 (dv) 

26633 

27 


JL 




Mar 6, 26 



7 2 to 













17 9 (dv) 

49 27 6 S 




BI 27 

JL 




Mar 22, 26 

6 6 to 17 9 (dv) 




6 5 to 













17 9 (dv) 

26631 

27 


JL 

Punta Arenas, B 

63 10 4 S 

289 08 

Mar 6, 26 

10 6,11 8 


10 3,10 4 

49 26 0 S 

10 8,11 4 

26613 

27 

El 27 

JL 


Colombia 


Cartagena 

0 f 

10 26 8 N 

C f 

284 27 

Nov 7, ’22 

h h h 

10 0,12 1 

0 / 

3 07 6 E 

h h 

13 0,13 6 

o / 

40 26 2 N 

h h 

10 7,11 7 

e g 3 
31064 

26 

El 26 

WAIi 

Calamar 

10 15 4 N 

285 07 

Nov 23, 22 

12 4,14 1 

2 60 OE 

9 9,10 2 

39 46 0 N 

12 9,13 7 

31036 

26 

El 26 

WAL 




Nov 23, 22 
Nov 24, 22 

6 3, 7 8 

2 60 8E 

15 3,16 7 

39 46 6 N 

6 7, 7 6 

31011 

26 

El 26 

WAX 

WAL 


♦ Local disturbance 
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Land Magnetic Observations, 1921-1926 

SOUTH AMERICA 

Colombia — Concluded 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

o / 


h h h 

o / 

h h 

0 t 

h h 

e g 8 




IjU Playona 

8 2') () N 

2S2 16 

Nov 14/22 

12 6,14 5 

5 16 8£ 

15 4,15 8 

36 05 4 N 

13 1,14 0 

31660 

26 

El 26 

WAL 




Nov 15, 22 

6 6 to 16 8 (dv) 

5 16 1 E 





26 


WAL 

Barranca Bormeja 

7 01 6 N 

2Sfa 09 

Nov 29, 22 

13 3,15 4 

3 02 4E 



13 7,14 9 

31190 

26 


Wi^L 




Nov 30, 22 

7 4, 9 4 

3 06 3E 

10 0,10 2 

35 19 4 N 

7 8, 8 9 

31206 

26 

El 26 

WaL 




Nov 30, 22 



13 3,13 6 

35 17 6 N 




El 26 

WAL 

Infantas 

6 61 7 N 

286 16 

Dec 2 22 

13 4 16 6 

2 53 8E 

16 4,16 6 

34 69, 6 N 

14 0,15 0 

31224 

26 

El 26 

wal 

Puerto Bemo 

6 29 0 N 

285 36 

Dec 7, 22 

9 6,11 3 

3 29 8E 

12 4,12 6 

34 09 0 N 

10 0,10 4 

31362 

26 

El 26 

WAL 

Medellin 

6 14 6 N 

284 26 

Dec 11. 22 

9 7,11 4 

3 52 2 E 

12 6,12 8 

33 12 9 N 

10 1,11 0 

31660 

26 

El 26 

WAL 

Honda 

5 13 1 N 

285 18 

Dec 18, 22 

9 8,11 6 

4 06 8 E 

12 8,13 0 

32 08 7 N 

10 2,11 2 

31332 

26 

El 26 

WAL 

Bofota, A 

4 37 6 N 

285 54 

Deo 23 22 

12 6,14 6 

3 41 0 E 

11 6,11 8 

31 06 0 N 

13 2,13 6 

31364 

26 

El 26 

WAL 




Dec 24, 22 



7 6 to 













17 1 (dv) 

31 02 6 N 




El 26 

WAL 




Dec 25, 22 

7 9 to 16 9(dv) 

3 42 4 E 



8 1 to 













16 8 (dv) 

31384 

26 


WAL 

Bogota, S 

4 37 6 N 

285 54 

Dec 26, 22 

9 4,11 1 

3 41 9 E 

12 8,13 1 

31 06 6 N 

9 8,10 7 

31368 

26 

El 26 

WAL 

Buenaventura 

3 64 1 N 

282 56 

Jan 14, 23 

10 4,11 7 

4 55 0 E 

13 5,13 7 

28 48 6 N 

10 8,11 4 

31814 

26 

El 26 

WAL 

Call 

3 26 6 N 

283 20 

Jan 11, 23 

12 0,14 4 

5 06 2 E 

11 4,11 6 

28 34 2 N 

13 4,14 1 

31730 

26 

El 26 

WAL 


Ecuador 



o 




e 

/ 



h h 

h 

0 

t 



h h 

o / 

h h 

c g 8 




Quito, A* 

0 

13 

1 

S 

281 

29 

Oct 

1, ’24 

10 8 12 9 


6 

29 

3 

E 



11 2,12 1 

31878 

28 


JTH 








Mar 

13, 26 

10 6,11 6 


6 

31 

1 

E 

10 1,10 3 

22 08 7 N 

10 8,11 3 

31842 

27 

El 27 

JL 

Quito, -B* 

0 

13 

1 

S 

281 

28 

Sep 

26. 24 

12 5,14 4 


6 

18 

0 

E 



13 0,13 9 

32313 

28 


JTH 








Sep 

30, 24 

8 7 to 16 

8(dv) 

6 

13 

9 

E 



8 7 to 






















16 8 (dv) 

32296 

28 


JTH 








Sep 

30, 24 

9 5,16 6 


6 

18 

1 

E 





28 


JTH 








Mar 

10, 26 

16 8,17 0 


6 

20 

2 

E 

15 0,15 2 

21 06 6 N 

16 1,16 6 

32161 

27 

El 27 

JL 








Mar 

11, 26 

6 3 to 17 

3(dv) 

6 

21 

2 

E 



6 3 to 






















17 3 (dv) 

32173 

27 


JL 








Mar 

12, 26 







6 3 to 






















17 0 (dv) 

21 04 5 N 




El 27 

JL 

Riobamba, A* 

1 

39 

6 

S 

281 

18 

Sop 

17, 24 

11 6,13 7 


6 

42 

4 

E 



12 2,13 2 

33366 

28 


JTH 








Sop 

18, 24 

10 7,14 0 


6 

42 

6 

E 



11 1,13 6 

33350 

28 


JTH 

Riobamba, B* 

1 

39 

8 

S 

281 

19 

Sep 

20, 24 

10 4,12 4 


6 

34 

0 

E 



11 0,12 0 

31796 

28 


JTH 

Riobamba, C* 

1 

39 

8 

S 

281 

19 

Sep 

20, 24 

16 1 


6 

40 

5 

E 



16 5 

31649 

28 


JTH 

Guayaquil 

2 

10 

8 

s 

280 

09 

Sep 

10, 24 

9 9,11 6 


7 

07 

5 

E 



10 3,11 3 

31812 

28 


JTH 








Mar 

7, 26 

9 8,11 2 


7 

11 

6 

E 

9 4, 0 5 

17 46 6 N 

10 3,11 0 

31790 

27 

FI 27 

JL 


Guiana 



0 f 

0 t 


h h h 

0 f 

h h 

0 / 

h h 

c g 8 




Georgetown, A 

6 48 6 N 

301 51 

Mar 6, ’23 

13 6,16 5 

5 27 0 W 



14 0,15 0 

29538 

28 


JTH 




Mar 7, 23 

9 2,11 0 

5 24 7 W 

11 8,12 0 

36 41 3 N 

9 7,10 6 

29628 

28 

El 28 

JTH 




Mar 7, 23 



17 0,17 3 

36 43 2 N 




El 28 

JTH 

Georgetown, B 

6 48 ON 

301 51 

Mar 7, 23 

10 3,11 6 

5 23 8 W 

13 5,13 7 

36 40 6 N 

10 6,11 2 

29555 

26 

El 25 

JWG 

Bartica 

6 23 8N 

301 26 

Mar 9, 23 

10 7,12 6 

5 04 9 W 

8 8, 9 2 

36 35 4 N 

11 2,13 0 

29436 

28 

El 28 

JTH 

New Amsterdam 

6 16 3N 

302 29 

Mar 9, 23 

15 3,16 7 

6 48 4 W 

14 1,14 3 

36 20 0 N 

15 6,16 4 

29377 

25 

El 26 

JWG 

Paramaribo, C 

6 50 ON 

304 51 

Mar 17, 23 



17 2,17 6 

36 32 1 N 




El 28 

JTH 




Mar 19, 23 



7 2 to 













18 0 (dv) 

36 32 4 N 




El 28 

JTH 




Mar 20, 23 

10 3,12 1 

6 58 4 W 



10 8,11 7 

29279 

28 


JTH 

Paramaribo, A 

5 60 ON 

304 61 

Mar 17, 23 



16 7,16 9 

36 32 0 N 




El 25 

JWG 




Mar 19, 23 

7 0 to 18 0(dv) 

6 68 9 W 



7 2 to 













18 0 (dv) 

29289 

26 


JWG 




Mar 20, 23 

9 8,11 2 

6 68 0 W 



10 2,10 8 

29308 

26 


JWG 

Onverwaoht 

6 34 6 N 

304 50 

Mar 21, 23 

11 1,12 9 

7 08 2 W 

14 2,14 5 

35 29 0 N 

11 6,12 4 

29242 

28 

El 28 

JTH 

Saint Laurent, A 

5 29 4N 

305 59 

Mar 30, 23 

9 /,11 3 

8 03 6 W 

13 7,13 9 

34 36 8 N 

10 1,10 9 

29514 

25 

El 25 

JWG 




Mar 31, 23 

6 8 to 18 l(dv) 

8 06 6 W 



6 9 to 













18 1 (dv) 

29499 

25 


JWG 

Saint Laurent, B 

5 29 4N 

305 59 

Mar 30, 23 

9 8,11 6 

8 03 8 W 

14 1,14 4 

34 34 6 N 

10 4,11 3 

29631 

28 

El 28 

JTH 




Mar 31, 23 

7 1 to 17 6(dv) 

8 06 3 W 





28 


JTH 

Cayenne, A* 

4 56 1 N 

307 40 

Apr 9 , 23 

14 4,15 8 

9 16 0 W 

16 2,16 4 

34 14 7 N 

14 8,15 4 

29285 

25 

El 25 

JWG • 




Apr 10, 23 

9 3,10 6 

9 13 2 W 

11 4,11 6 

34 09 0 N 

9 6,10 2 

29294 

25 

El 25 

JWG 

Cayenne, B 

4 66 1 N 

307 40 

Apr 10, 23 

12 0,14 2 

9 16 4 W 

16 2,16 6 

33 47 2 N 

12 5,13 4 

28933 

28 

El 28 

JTH 


♦Local disturbance 


Results of Land Observations, 1921-1926 

SOUTH AMERICA 

Paragxjat 


81 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs'r 

Local Mean Time 

Value 

L M T 

1 

Value 

L M T 

Value 

Mag*r 

Dip Circle 


o / 

0 / 


h h h 

o / 

HH 

o f 

h h 

c g e 




San Salvador 

22 49 4 S 

302 28 

Jul 28, *25 

10 1,11 8 

0 62 2 W 

13 7,13 9 

12 24 4 S 

10 8,11 4 

25359 

27 

El 27 

JL 

Concepcion, A 

28 24 2 S 

302 34 

lul 19, 26 

10 6,13 6 

0 39 6 W 

14 0,14 2 

13 31 2 S 

11 0,13 2 

25280 

27 

El 27 

JL 




Jul 20, 25 

7 3 to 17 3(dv) 

0 42 0 W 



7 3 to 













17 3 (dv) 

26277 

27 


JL 




Jul 22, 25 



7 0 to 













17 3 (dv) 

13 31 8 S 




El 27 

JL 

Concepcion, B 

23 24 2 S 

302 34 

Jul 21, 25 

10 9,12 2 

0 40 0 W 

13 1,13 4 

18 31 0 S 

11 2,11 8 

25280 

27 

El 27 

JL 

Trinidad (Asuncion) 

25 15 5 S 

302 26 

Jul 8, 26 

10 3,11 7 

0 03 2 E 

14 1,14 3 

16 09 8 S 

10 7,11 4 

24940 

27 

El 27 

JL 


Peru 



0 / 

e / 


h h h 

0 / 

h h 

o / 

h h 

e g e 




Iquitos, A 

3 45 6 S 

286 45 

Apr 26, *24 

9 7,11 6 

5 06 2 E 

16 6,16 9 : 

17 14 4 N 

10 1,11 2 

30842 

28 ] 

Ell 28 

JTH 




Apr 29 , 24 

8 2 to 17 7 (dv) 

5 06 6E 



8 5 to 













17 7 (dv) 

30872 

28 


JTH 




May 3, 24 



7 7 to 













17 4 (dv) : 

17 12 8 N 




El 28 

JTH 




May 15, 24 

8 0 to 17 2 (dv) 

5 06 8E 





28 


ITH 

Iquitos, B 

3 45 6 S 

286 46 

Apr 27, 24 

13 3,14 2 

5 07 6 E 

11 2,11 5 

17 15 0 N 

14 6 

30871 

28 

El 28 

JTH 

Chimbot4 de Amazo- 













nas 

4 00 S 

289 09 

Apr 22, 24 

7 9 

4 08 0 E 

8 8 

17 43 0 N 

8 2 

30433 

28 

El 28 

JTH 

Paita 

6 04 7 S 

278 54 

Aug 30, 24 

13 6,15 4 

8 11 2E 



14 0,16 0 

31560 

28 


JTH 

Piura, B 

5 11 4 S 

279 22 

Sep 3, 24 

10 6,14 4 

8 10 8E 

9 4, 9 7 

11 18 4 N 

11 0,12 8 

31639 

28 

El 28 

JTH 

Piura, A 

5 11 7 S 

279 23 

Sep 2, 24 

11 3,15 1 

8 12 4E 

10 4,10 8 

11 10 8 N 

11 7,14 8 

31612 

28 

El 28 

JTH 

Quebrada Puma Yaca 

g 16 9 R 

285 10 

Jun 13, 24 

10 8 

6 49 4 E 

12 4 

6 01 2 N 

11 2 

80676 

28 

El 28 

JTH 

Puerto Bermudez, A 

10 17 8 8 

285 13 

Jun 24, 24 

16 9 

7 15 7 E 



16 2 

29854 

28 


JTH 




Jun 25, 24 

10 9,12 9 

7 16 6 E 

10 0,10 2 

4 19 4 N 

11 2,12 3 

29866 

28 

El 28 

JTH 

Puerto Bermudez, B 

10 18 9 S 

285 13 

Jun 26, 24 

12 4,14 9 

7 19 6 E 

10 7,11 0 

4 18 0 N 

13 5,14 5 

29840 

28 

El 28 

JTH 

La Merced, A 

11 03 9 S 

284 39 

Aug 3, 24 

14 1 

7 40 6 E 



14 6,15 6 

29858 

28 


JTH 




Aug 4, 24 

9 6,11 6,11 9 

7 38 9 E 

13 6,14 0 

2 42 2 N 

10 2,11 2 

29878 

28 

El 28 

JTH 

La Merced, B 

11 03 9 S 

284 30 

Aug 6, 24 

14 6,16 2 

7 37 2 E 

17 1 

2 46 0 N 

16 0,16 8 

29827 

28 

El 28 

JTH 

Tarma 

11 26 0 S 

284 18 

Aug 7, 24 

9 8,11 6 

7 68 4 E 

9 0, 9 3 

2 02 4 N 

10 2,11 1 

29948 

28 

El 28 

JTH 




Aug 7, 24 



14 2,15 5 

2 01 7 N 




El 28 

JTH 

Huncaayo Observatory, 













Frame 

12 02 7 8 

284 40 

Jun 14, 21 

16 9,16 4 

8 14 7 E 





10 


W&W 




Jun 16, 21 

14 3,14 8 

8 16 0 E 





10 


W&W 




Jun 17, 21 

16 3 

8 13 9 E 





10 


WHW 




Tun 26, 21 

H 6,14 1 

8 16 1 E 





10 


w&w 




Jun 28, 21 

9 1 

8 12 9 E 





10 


w&w 




Jun 29, 21 

9 2,11 4 

8 14 0 E 





10 


WHW 




Jun 30, 21 

10 0 

8 12 8 E 





10 


WHW 




Jul 2, 21 

10 7,13 8,14 8 

8 14 OE 





10 


WHW 




Jul 6, 21 





11 0 

29808 

10 


W&W 




Jul 9, 21 

13 7 

8 14 3E 



10 6,11 4 

29782 

10 


w&w 




Jul 11, 21 

9 7,15 0 

8 13 6 E 



10 6 

29786 

10 


w&w 




Jul 12, 21 

9 3 

8 13 0 E 



10 1,16 8 

29762 

10 


WHW 




Jul 13, 21 





10 1 

29806 

10 


WHW 




Jul 13, 21 

9 3,16 7 

8 13 OE 



14 2,16 0 

29724 

10 


WHW 




Jul 14, 21 



11 6 

0 30 2 N 




El 6 

WHW 




Jul 14, 21 



14 2,16 0 

0 30 4N 




El 6 

WHW 




Tul 18, 21 



9 1, 9 8 

0 31 6N 




El 6 

WHW 




Jul 18, 21 



11 0 11 4 

0 31 6 N 




El 5 

WHW 




Jul 20, 21 

10 5,16 3 

8 13 2E 



11 8 

29799 

10 


WHW 




Jul 26, 21 

9 4,14 9 

8 14 3E 



10 6,14 1 

29796 

10 


WHW 




Jul 27, 21 



10 1,11 7 

0 31 6 N 




El 6 

WHW 




Jul 27, 21 



14 3 

0 33 4N 




El 6 

WHW 




Aug 1 , 21 

10 8 

8 13 6E 



14 6,16 1 

29749 

10 


WHW 




Aug 4, 21 



9 2,10 8 

0 34 0 N 




El 6 

WHW 




Aug 4, 21 



13 6 

0 30 6 N 




El 6 

WHW 




Aug 8, 21 

9 2,14 6 

8 16 IE 



10 0,13 9 

29776 

10 


WHW 




Aug 10, 21 



9 3,10 6 

0 32 8N 




El 5 

WHW 




Aug 10, 21 



11 4 

0 33 6 N 




El 5 

WHW 




Aug 16, 21 

8 9 16 9 

8 13 7E 



10 0,14 1 

29806 

10 


WHW 




Aug 17, 21 



10 0,10 8 

0 31 7 N 




El 5 

WHW 




Aug 17, 21 



11 4 

0 30 7 N 




El 5 

WHW 




Aug 18, 21 

10 1,10 5,16 1 

8 12 9E 



14 0,16 5 

29760 

28 


WHW 




Aug 22, 21 

[ 9 2,14 5 

8 13 9E 



10 6,13 8 

29827 

28 


WHW 




Aug 23, 21 

L 


10 2 to 













14 1 (5) 

0 28 7 N 




El 28 

WHW 




Aug 26, 21 

L 9 6,14 4 

8 13 3E 



10 5,13 8 

29802 

28 


WHW 




Aug 29, 2] 

L 9 3,14 3 

8 13 4E 



9 9,13 6 

29830 

28 


WHW 
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Pebu — Conhnued 


Station 

Latitude 

Long 
East 
of Gr 

Di 


Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

ate 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Huancayo Observatory, 

0 / 

0 / 

im 

h h h 

O f 

k h 

o / 

h h 

c g 8 




Frame — Concluded 

12 02 7 S 

284 40 

Mar 

2, 8, 














16,21 

8 6,10 91 

8 12 1 E 

16 5* 

0 34 6 N 

9 3,10 31 

29800 

10 

El 5 

WFW 




Apr 

11,18, 














25 

9 0,11 4» 

8 12 3E 

14 2,16 0 

0 35 1 N 

9 6,10 8 

29824 

10 

El 5 

WFW 




May 

3, 9, 














16,23 

9 0,11 0^ 

8 11 9E 

13 7,14 4 8 

0 36 4 N 

9 5,10 6 

29792 

10 

El 6 

W&L 




May 

17 

9 7 to 11 6(4) 

8 11 6E 





10 


CML 




May 

18 





9 4,11 2 

29783 

10 


CML 




May 

18 





14 0,16 0 

29783 

10 


CML 




Jun 

1, 6, 














13,20, 














27 

8 6,12 9 

8 11 6E 

14 0,14 9 

0 37 7 N 

9 6,11 2 

29776 

10 

El 5 

CML 




Jul 

1 



9 3,10 4 

0 38 6 N 




El 5 

CML 




Jul 

4,10, 














16,24 

9 6,13 1 

8 11 6 E 

13 9,14 7 

0 39 0 N 

9 6,11 2 

29784 

10 

El 5 

W&L 




Aug 

1, 8, 














15,21, 














29 

8 6,12 5 

8 10 6E 

13 7,14 4 

0 39 2 N 

9 6,11 2 

29785 

10 

El 5 

CML 




Sep 

6,12, 














18,25 

8 8,13 1 

8 11 IE 

13 9,14 6 

0 39 9 N 

9 6,11 4 

29798 

10 

El 5 

CML 




Sep 

20-21 

20 5 to 3 0 (dv)« 

8 10 8E 





10 


CML 




Oot 

3,10, 














17,24, 














30 

8 9,13 4 7 

8 11 IE 

14 1,14 7 

0 39 6 N 

9 6,11 3 

29805 

10 

El 5 

CML 




Nov 

6,14, 














20,28 

8 9,12 0 

8 10 8E 

13 7,14 3 

0 40 6 N 

9 7,11 1 

29794 

10 

El 5 

CML 




Dec 

3,10, 














18,24, 














31 

9 1,11 2 

8 10 4 E 

13 9,14 6 

0 41 1 N 

9 6,10 6 

29791 

10 

El 6 

WFW 




tm 













Jan 

8,15, 














22,29 

8 8,13 1 

8 10 5 £ 

13 9,14 6 

0 41 6 N 

9 6,11 2 

29805 

10 

El 6 

CML 




Feb 

5,12, 














20,27 

9 1,13 4a 

8 09 2 £ 

14 2,14 8 

0 42 6 N 

9 8,11 3 

29784 

10 

El 5 

W&L 




Mar 

6,12, 











1 



19,26 

9 0,11 8a 

8 09 0 E 

13 9,14 5 

0 43 9 N 

9 7,11 1 

29818 

10 

El 6 

CML 




Apr 

2, 9, 














16,23, 














30 

8 9,11 7»o 

8 09 3 E 

13 6,14 2 

0 44 1 N 

9 7,11 2 

29830 

10 

El 5 

CML 




May 

7,14, 














21,28 

9 3,13 2n 

8 08 2 £ 

13 9,14 6 

0 45 4 N 

10 0,11 4 

29770 

10 

El 5 

CML 




Jun 

4,11, 














18,25 

8 8,11 6 

8 07 8 E 

13 9,14 6“ 

0 45 4 N 

9 8,11 3« 

29764 

10 

El 5 

P&L 




Jul 

2, 9 

9 0,11 5 

8 09 0 E 

14 0,14 6 

0 46 5 N 

9 6,11 0 

29758 

10 

El 6 

CML 




Sep 

5 

16 6,16 9 

8 08 6 E 



16 0,16 6 

20735 

25 


JWG 




Sop 

6 

8 7,10 0 

8 05 4 E 

14 0 to 














15 2 (6) 

0 49 5 N 

9 1, 9 7 

29795 

26 

El 25 

JWG 




Sep 

b 

10 3,11 6 

8 05 2 E 



10 6,11 3 

29794 

25 

El 25 

JWG 




19H 













Jul 

17,18 

8 8,10 3 

8 03 9 E 



9 3,10 0 

29744 

10 


WCP 




Jul 

17 

13 6,13 9,16 6 

8 04 6 E 



14 4,16 2 

29722 

10 


WCP 




Jul 

18 

10 6,10 7 

8 02 6 E 





10 


WCP 




Jul 

IS 





14 0,14 8 

29726 

10 


JTH 




Jul 

21 

8 9,10 6 

8 06 3 E 



9 4,10 2 

29736 

28 


ITH 




Jul 

21 

13 4,15 0 

8 06 4 E 



13 8,14 6 

29715 

28 


JTH 




Jul 

23 

9 1 

8 04 2 E 



9 6,10 6 

29740 

28 


JTH 




Jul 

23 

14 2,16 0 

8 04 8 E 



14 6,15 6 

29734 

10 


RTB 




Jul 

27 



13 9 to 














15 6 (6) 

0 56 7 N 




El 5 

WCP 




Jul 

28 



9 1 to 














11 1 (6) 

0 54 4 N 




El 28 

JTH 


1 The observations on Mar 2 were at 10^ 3, 2 in D, and at 0, 13*> 6 in JET 

* The observations on Mar 21 were at 13>> 4 and 14ii 1 

* The second observation on Apr 11 was at 13>» 8 

* The second observation on May 3 was at 12^ 5 

“ There was a second set of observations on May 23 at IS^i 0 and IS** 8 

* One-minute readings during solar eohpse 

T The second observations on Oot 3 and 24 were at 11 6 and 11 7 respectivelv 

* The second observation on Feb 27 was at 11*> 4 

* The second observation on Mar 6 was omitted and on Mar 19 the tune of second observation was at 13^ 1 
The second observation on Apr 2 was at IS^^ 2 

The second observation on May 7 was at 111* g 

The observations on Jun 25 were at 10** 3 and IQi* 7 in I, and at 8** 5 and 9i» 4 in H 
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Long 


Declination 

Inolmation 

Hor Intensity 

Instruments 













Obs’r 

Station 

Latitude 

East 
of Gr 

Date 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


Huancayo Observa- 

0 / 

O f 

19SS 

h h h 

o / 

h h 

0 / 

h h 

c g 8 




toryw 

12 02 7 S 

284 40 

Jul 16,23, 
30 

9 1,13 IM 

8 06 0 E 

13 8,14 2w 

0 47 4 N 

9 9,11 3 

29770 

10 : 

El 6 ' 

CML 




Aug 6,13, 
20,27 

9 2,11 7i» 

8 04 3 E 

13 8,14 3 

0 47 9 N 

9 9,11 2 

29790 

10 ; 

El 6 

OML 




Sep 5 

15 6,16 9 

8 05 4 E 



16 0,16 6 

29726 

10 


WCP 




Sep 6 

8 7 to 11 6(4) 

8 01 8 E 

14 0 to 


9 1 to 



El 6 

WCP 




16 1 (6) 

0 49 2 N 

11 2 (4) 

29780 

10 




Sep 10 

12 6tol9 lCdv)w 

8 04 2 E 




10 


OML 




Sep 11,17. 
24 

8 9,10 8 

8 03 8 E 

10 9,11 2» 

0 47 9 N 

9 3,10 2 

29812 

10 

El 5 

PAL 




Oct 1, 8, 













15,22, 

29 

9 1,11 5 

8 03 4 E 

14 0,14 4 

0 49 4 N 

9 8,11 0 

29782 

10 

El 6 

CML 




Nov 5,12, 
19,26 
Deo 3,11, 
17,23, 
31 

9 2,11 6i» 

8 04 6 E 

14 5,14 9 

0 48 8N 

9 9,11 1 

29794 

10 

El 6 

CML 




8 8,10 6 

8 03 6 E 

10 6,10 718 

0 61 1 N 

9 3,10 2 

29766 

10 

El 6 

PAL 




1924 

Jan 8,15, 
21,28 

8 6,10 2 

8 03 2 E 

7 2,12 4 

0 62 0 N 

9 0, 9 8 

29784 

10 

El 6 

PAL 




Jan 22 

9 2, 9 5 

0 61 8 N 




El 6 

CML 




Feb 4,11, 
18,26 

9 2,11 0 

8 02 5 E 

11 2,11 4« 

0 62 3N 

9 6,10 6 

29770 

10 

El 6 

PAL 



« 

Mar 2, 9, 













16,25, 

31 

9 1,11 0 

8 02 4 E 

11 1,11 4»o 

0 62 6 N 

9 6,10 6 

29786 

10 

El 6 

PAL 




Apr 8,14, 
21,28 

9 0,11 0 

8 01 9 E 

10 8,11 1« 

0 63 2 N 

9 6,10 6 

29777 

10 

El 6 

PAL 




May 5,12, 
19,26 
Jun 2, 9, 

9 0,13 6» 

8 01 4 E 

14 6,16 4« 

0 64 4 N 

9 7,11 3*a 

29769 

10 

El 6 

PAB 




16,23, 

30 

Jun 24 

Jul 7,10, 

8 9,10 4 

8 01 7 E 

10 8,11 1*8 
9 1 

0 66 3 N 
0 66 3 N 

9 3,10 1 

29736 

10 

El 6 

El 6 

PAB 

RTB 




11,21, 

23 

9 0,10 9« 

8 01 8 E 



9 6,10 6 

29744 

10 


PAB 




Jul 10,16, 
18,21 

13 6,16 2 

8 01 8 E 





10 


WCP 




Jul 10,18, 
21 

Jul 7 





13 9,14 9 

29716 

10 


WCP 






13 7,14 0 

0 66 8N 




El 6 

RTB 



1 

Jul 26 



8 6 to 

11 3 (6) 

0 ^6 3N 




El 6 

WCP 




Jul 26 



14 1 to 

16 7 (4) 

0 64 0 N 




El 6 

WCP 



. 

Jul 26 



13 8 to 

16 6 (6) 

0 67 ON 




El 5 

WCP 




Jul 28 



9 1 to 

11 1 (6) 

0 66 3 N 




El 6 

WCP 




Aug 3,12 

9 4,10 6 

7 68 9 E 

11 2,11 4 

0 66 2N 

9 7,10 4 

29738 

10 

10 

10 

El 6 

WOP 

DGC 




Aug 18 

10 2,13 4 

8 02 8 E 



13 8,14 7 

29767 


DGC 




Aug 19 

Aug 20 

Aug 25 

Aug 26 

13 6,16 5 

8 01 2 E 

13 8,14 3 

9 2, 9 9 

0 66 7 N 

0 66 7 N 

14 1,16 0 

29736 

10 

El 6 

El 5 

DGC 

RTB 

RTB 




Sep 1, 8, 
16,21,2J 

) 9 3,114« 

8 01 2 E 



9 8,11 0* 

t 29778 

10 

1 

P.B.C 


«The doclination ana noriasonTjai-imieiiBixy vaiueo ^ 

M The Moond observation in D on Jvdy 16 was at Hi 8, and on July 30 there wae no second observation in I 
« The second observation on Aug 27 was at IS** 3 
M Special observations during total solar eclipse 

w The observations on Sop 17 were at 13J» 5 and 13^ 9 * i 

w The second observation in D on Nov 6 was at 13*> 0, those in I on Deo 11 were at 14 1 
« The observations on Feb 4 were at 13J» 1 and 13*» 6, those on Feb 18 were at 13>» 8 and 14 1 
« The observations on Mar 2 were at 13»‘ 0 and IS*^ 3 x lou t, i 

« The o^rvations on Jun 9 were at 131^ 7 and 14»» 1 Only one observation was made on Jun 23, via. at 13 8 
w The second observation on Jul 23 was omitted 

“ The observations on Sep 21 were at 13** 3 and 14** 6 , . .v rw x i 

«• Tht Sbservatione on Sep 16 and 21 were at ISt 8, 14>> 8 and 13» 6, 14i- 2 reepeotively 
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Peru — Continued 




Long 


Dechnation 



East 
of Gr 

Date 

Local Mean Time 

Value 

Huancayo Observa- 
toryw — Continued 

e r 

12 02 7 S 

0 f 

284 40 

wu 

Sep 1 

Sep 8 

Sep 16,17 
Sep 21 

Sep 29,30 
Oct b,13, 
20 

Oct 17 

Oct 27 

Nov 7 

Nov 10,17 
24 

Dec 1, 9, 
16,22, 

29 

1926 

Jan 6,12, 
19,26 
Tan 5,12, 
26 

Jan 20 

Jan 21 

Jan 24 

Jan 25 

Fob 2, 9, 
16,23 
Mar 2, 9, 
16,23, 

Apr 6,14, 
20 

Apr 23 

Apr 27 

Apr 28 

May 4,11, 
18 

May 25 

May 26 

Inn 4 , 9 , 
16,22 
lun 29 

Jun 10 

Till 6,20, 

27 

Jul 14 

Jul 17 

Aug 3,10 
Aug 4,14 
Aug 17,34 
31 

Sep 6 

Sep 7,23 
Sep 14,21, 

28 

Oct 6,12, 
19,26 
Nov 2, 9, 
16,23, 

30 

h h h 

8 8,10 2” 

13 4,14 9 

8 9,11 1 

9 0,11 2*0 

9 7,11 0 

6 7tol3 0(dv)*i 

6 8tol3 1 (dv)»i 

6 8 to 13 2(dv)>i 

9 0,11 0« 

9 2,10 6 

9 8,11 1 

6 3, 7 1 

8 8,10 8® 

7 1,73 

9 2,10 8 

10 1,14 8 

9 1,11 b 

8 6,11 5 

8 0,10 9 

9 0,11 1*7 

9 7,11 8 

8 4,10 8 

7 8,10 8 

8 1,10 7 

0 / 

8 00 OE 

8 01 3E 

8 01 7E 

8 02 5E 

8 02 OE 

8 00 7E 
8 00 2E 
8 01 OE 

8 00 3E 

7 69 3E 

7 69 8 E 

7 69 4 E 

7 58 6E 

8 00 3E 

7 58 5E 
7 69 4 E 

7 67 9E 

7 67 4E 
7 69 3E 

7 57 6E 
7 69 4E 

7 69 4E 

7 68 7E 

7 68 IE 


Inclination 

Hor Intensity 

Instruments 








Obs'r 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


h h 

0 / 

h h 

c g 8 




7 2, 7 4 

0 56 6 N 




El 6 

WCP 

14 9,15 3 

0 56 8 N 




El 6 

RTB 

10 2 

0 53 2 N 




El 5 

DGO 

9 7,10 0 

0 56 6 N 




El 5 

WCP 

14 4 

0 54 8 N 




El 6 

RTB 

14 1,14 6»* 

0 55 4 N 

9 5.10 4 

29786 

10 

El 5 

P.B.C 

8 6, 8 9 

0 57 2 N 




El 5 

WCP 

10 2,10 8 

0 57 0 N 




El 5 

DGC 



13 7,14 6 

29724 

10 


WCP 

13 6,14 22» 

0 54 8 N 

9 6,10 7 

29769 

10 

El 6 

P.B.C 

13 8,14 2 

0 57 4 N 

9 7,10 8*0 

29764 

10 

El 5 

P,B,C 

13 5,13 9 

0 57 9 N 



10 

El 5 

P3,C 



9 7,10 8 

29805 

10 


B<kC 



13 6,14 6 

29702 

10 


RTB 





10 


P3,C 





10 


P,B,C 





10 


P,B,C 

14 2,14 4 

0 69 6 N 

9 3,11 0« 

29761 

10 

El 6 

P&B 

11 1,11 4»* 

1 00 4 N 

9 6,10 6 

29763 

10 

El 6 

P&B 

13 6,13 9»< 

1 00 4 N 

9 7,10 7 

29782 

10 

El 6 

P&B 

10 2,10 4 

0 69 6 N 




El 6 

WCP 

6 6, 6 8 

1 00 6N 



10 

El 6 

WCP 



14 2,14 8 

29724 

10 


WCP 

13 4,13 7** 

0 69 8 N 

9 1,10 3 

29736 

10 

El 6 

P&B 



9 3,10 4 

29746 

10 


RTB 

10 2,10 5 

1 00 7 N 




El 5 

RTB 

11 0,11 

1 01 4 N 

9 6,10 5 

29749 

10 

El 5 

G,P,K 



11 0,14 0 

29748 

10 


AHK 

9 6,10 i 

1 02 0 N 




El 5 

AHK 

14 3,14 9 

1 02 1 N 

9 b,ll 3 

29741 

10 

El 5 

G3cK 

13 8,14 6 

1 02 0 N 




El 5 

AHK 



9 3,10 9 

29714 

10 


AHK 



9 2,10 4 

29728 

10 


BAG 

0 4, 9 8 

1 03 0 N 




El 5 

BAG 

14 4,14 8 

1 02 4 N 

9 6,11 0 

20769 

10 

El 5 

B,G,K 



10 2,11 3 

29784 

10 


AHK 

9 6 10 4*8 

1 03 8 N 




El 6 

AHK 

14 0,14 4*8 

1 02 0 N 

9 0,10 2 

20746 

10 

El 5 

GAK 

13 8,14 1 

1 03 3 N 

8 9,10 2 

29768 

10 

El 6 

B,G,K 

14 2 14 7*» 

1 03 8 N 

9 0,10 2 

29733 

10 

El 6 

B,G.K 


The second observation on Got 6 was at 13i» 2 
48 The observations on Oct 13 were at 7^ l and 3 
*• The observations on Nov 24 were at lli» 0 a 111* 3 

*0 The observations on Deo 0 were at 12i> 8 and 13i> 8 m D, and at 13i* 0 and 13i> 6 in R 
81 Special solar-eclipse observations 

» The observabone on Feb 2 mre at 13i> 4 , 14» 9 m 7). and at 13>> 8, 14k 6 m H, those on Feb 23 were at 13i> 3 and 13k 8 in 
« The observations on Mar 9, 23 were at 13i» 6 and 13>> 5 respectively u lo- o m 

« The observations on Apr 14 were at 11»» 5 and llh 7 

» The observations on May 11 were at 6i» 7 and ?»* 3 m D, and at 10i» 4 and 10** 6 in I 
» The observations on Jun 22 were at 14i* 1 and 14i» 5 
The second observation on Aug 17 was at 13i 4 
»• There were no second observations on Sep 21, 23 
»» The observations on Nov 30 were at 111* 2 and 111* 6 
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SOUTH AMERICA 

Peru — Continued 


H u a II < a y 0 Observa^ 
torv”- fW/iw/cd 


Uuanoavo ObHirxu" 
tory, Mm 



Long 


Declination 

Inclination 

Her Intensity 

Instruments 

uaTibUuo 

East 
of Gr 

Date 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

0 f 

O f 

vm 

h h 

o / 

h h 

0 / 

h h 

c p s 



12 02 7 S 

284 40 

Doc 8,14, 











21,28 

8 2,11 0 

7 57 8 E 

14 2,14 6 

1 03 9 N 

9 0,10 6 

29723 

10 

El 5 



me 











Jan 4,11, 











18,26, 











30 

8 2,11 2 

7 69 2E 

13 8 14 2« 

1 06 7 N 

9 2,10 8 

29757 

10 

El 5 



Fob 8,22 

8 3,10 6 

7 56 9 E 

13 7,14 2 

1 04 1 N 

8 8,10 0 

29726 

10 

El 6 



Feb 10,11, 











19 



14 7,16 0 

1 04 8 N 




El 6 



Fob 16 

7 2,11 7 

7 67 2E 



0 3,11 3 

29788 

10 




Feb 16 



9 0, 9 3 

1 07 2 N 




El 5 



Mar 1, 8, 











29 

8 2,10 7 

7 56 OE 

13 8,14 1 

1 05 2 N 

8 0,10 1 

29731 

10 

El 6 



Mar 2 





9 1,10 3 

29728 

10 




Mar 15,21 

0 4,11 4 

7 67 9 E 



9 8,10 9 

29768 

10 




Mar 36,22 



0 2, 9 6 

1 09 6 N 




El 5 



Apr 5,12, 











19,2b 

8 4,10 7 

7 55 8E 

13 8,14 2« 

1 07 3 N 

9 0,10 2 

29743 

10 

El 5 



May 3,10, 











31 

8 1,10 6 

7 64 8E 

14 3,14 7 

1 09 2 N 

8 9,10 1 

29690 

10 

El 5 



May 17 



14 5,14 8 

1 05 6 N 




El 5 



May 18,26 

8 7,10 8 

7 64 2E 



9 4,10 4 

29711 

10 




May 24 



10 9,11 4 

1 10 0 N 




El 5 



Jun 8,14 

7 9,11 3 

7 66 3E 



9 6,10 7 

29698 

10 




Jun 10 



9 3, 9 7 

1 09 2 N 




El 5 



Jun 16 



14 8,15 2 

1 10 8 N 




El 5 



Jun 21,28 

8 7,11 4 

7 55 4 E 

14 2,14 8« 

1 10 4 N 

9 6,10 8 

29749 

10 

El 5 



Tul 6,12, 











19,26 

8 8,11 1« 

7 53 4 E 

8 9,11 5M 

1 12 4 N 

9 4,10 3 

29721 

10 

El 5 1 



Aug 2, 9, 











17,23, 











31 

8 9,11 3« 

7 63 7 E 

8 7,11 6« 

1 12 1 N 

0 4,10 6*7 

29712 

10 

El 5 1 



Sep 7,13, 











20,27 

9 0,11 2<s 

7 64 4E 

8 8,11 5« 

1 11 0 N 

9 4,10 3 

29740 

10 

El 5 



Oct 4,11, 











16,25 

9 0,9 2»o 

7 55 1 E 

8 8,11 4« 

1 11 0 N 

9 2,10 7»» 

29702 

10 

El 6 



Oct 18,21 

6 4, 0 6 

7 54 8E 

9 9,11 1 

1 12 7N 

6 2, 6 7 

29667 

10 

El 5 



Nov 1, 8, 











15,22, 











29 

8 8,11 2« 

7 64 8 E 

8 4,11 6*^ 

1 12 9 N 

9 5,10 7« 

29699 

10 

El 5 



r)o< 6,13, 











20,27 

9 1,11 1« 

7 55 2 F 

8 6,11 6” 

1 12 0 N 

9 6,10 6W 

29740 

10 

El 6 

12 02 7 S 

281 10 

Hop 2, ’23 

14 3 to 17 4(4) 

8 05 1 E 



14 7 to 











17 1 (4) 

29731 

10 




Hop 3, 23 

11 1 to 17 0(6) 

8 03 0 E 



11 4 to 











16 7 (6) 

29774 

10 




Sop 4, 23 



16 6 to 











17 4 (6) 

0 46 0 N 




El 6 



Sep 3,4, 23 

8 6,10 5 

8 01 6E 



0 8,12 0 

29808 

10 




Sep 5, 23 



8 8 to 











10 7 (6) 

0 47 9 N 




El 6 



Jul 11, 24 

14 6,16 0 

8 01 5 E 



14 9,16 7 

29717 

28 




Jul 14, 24 

8 8 to 13 1(4) 

8 01 4 E 



9 2 to 











11 9 (4) 

29752 

28 




Jul 16, 24 

9 6,11 8 

7 69 8 E 



9 9,11 5 

29756 

28 



Tho observations on Jan 4 were at 15** 4 and 16^ 6, those on Jan 30 were at ll^* 3 and 11^ 7 
** The observations on Apr 19 were at 16** 0 and 16^ 6 
Tho hrst ob8<rvation on Juno 21 was at 8^ 6 
The second observation on Jul 19 was at 6 

^ Tho observations on Jul 6 were at 14** 6 and 14^ 9, those on Jul 19 were at 7^> 2 and 9*^ 8 ^ 

« Tho second observation on Aug 9 was at 9^ 7 and on Aug 31 was at 9^ 4 . „ ^ .ox. ^ 

« Tho observations on Aug 9 were at 7^ 2 and 9*» 9, and on Aug 31 were at 2 and 9^* 6, the second observation on Aug 17 was at 13*» 6 

<7 The second observation on Aug 17 was at 9»* 1 
« Tho observations on Sep 20 were at 7*» 4 and 9>‘ 3 
Tho second observation on Sep 7 was at IS** 4, and the observations on Sep 20 were at 1 and 91* 6 
*0 Tho first observation on Oct 11 was at 7*» 3, and the second observations on Oct 4 and 25 were at lli> 0 and 11** 2 

« The second observation m H on Oct 11 was at S** 9, the observations on Oct 16 were, in I, at 6** 6 and 8»» 8 and, in at 0 and 8^ 3 

» Tho observations on Novi were, in A at 6*» 6, 8^ 9,inl,at6»^ 4,81* 3, in H, at 6J» 8, 8^ 7 Those on Nov 22 were, in A at 3t‘ 6,81* 8, ml, at 6^ 6, 9»» 1, 

and in H at 6“ 9, S** 6 

w Xho observations on Deo 13 were, in D, at 11** 3, 18** 8, in I at 10** 9, 14** 0, and in H at 11 6, 13 6 
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Peeu — Continued 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Deolination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Huancayo Observatory, 

O f 

o / 



h h h 

o / 

h h 

0 r 

h h 

c g 8 




Em-^oncluded 

12 02 7 S 

284 40 

Jill 

16, ’24 

9 0,10 9 

8 00 6 E 



9 3,10 5 

29747 

28 


JTH 




Jul 

17, 24 

8 8 to 16 6(5) 

8 01 1 E 



9 4 to 














15 2 (4) 

29706 

28 


JTH 




Jul 

18, 24 

8 8 to 10 7(4) 

7 59 6 E 



9 1, 9 9 

29732 

28 


JTH 




Jul 

23, 24 

14 2 

8 02 6 E 



14 6,15 7 

29716 

28 


JTH 




Jul 

26, 24 



13 8 to 














16 6 (6) 

0 54 8 N 




El 28 

JTH 




Jul 

27, 24 



9 8 to 














11 4 (6) 

0 63 3 N 




El 6 

WCP 




Oct 

29, 24 

8 8 to 11 6(4) 

8 01 0 E 



9 6,10 4 

29804 

10 


DGO 




Oct 

29, 24 

16 8,16 0 

7 69 9 E 



14 1,14 9 

29711 

10 


DGC 




Oct 

30, 24 





9 1,10 0 

29802 

10 


DGC 




Oct 

30, 24 

11 1,11 3 

8 01 2 E 



13 6,14 5 

29742 

27 


JL 




Oct 

30, 24 

16 1,16 8 

8 00 4 E 





27 


JL 




Oct 

31. 24 

10 8,11 1 

8 00 8 E 



9 2,10 1 

29818 

27 


JL 




Oct 

31, 24 





16 0,15 8 

29734 

27 


JL 




Nov 

3, 24 



8 8 to 














14 1 (6) 

0 66 2 N 




El 5 

DGO 




Nov 

3, 24 



16 1,16 6 

0 67 2 N 




El 27 

JL 




Nov 

4, 24 



14 9 

0 54 8 N 




El 27 

JL 




Nov 

5, 24 



13 6 to 














14 6 (4) 

0 64 5 N 




El 27 

JL 




Nov 

6, 24 



15 3,15 7 

0 51 8 N 




El 6 

DGC 




Nov 

6, 24 



9 0 to 














16 3 (10) 

0 66 4 N 




El 5 

DGC 

Huanoayo Observatory, 














Wm 

12 02 7 S 

284 40 

Sep 

2, 23 

14 3 to 17 4(4) 

8 06 1 E 



14 7 to 














17 1 (4) 

29746 

26 


JWG 




Sep 

3, 23 

8 6,10 6 

8 06 4 E 



8 8, 9 6 

29783 

26 


JWQ 




Sep 

3, 23 

11 1 to 17 0(6) 

8 06 2 E 



11 4 to 














16 7 (6) 

29768 

10 


WCP 




Sep 

4, 23 





10 0,12 0 

29800 

26 


JWG 




Sep 

4, 23 



16 6 to 














17 4 (6) 

0 47 ON 




El 5 

WCP 




Sep 

6, 23 



8 8 to 














10 7 (6) 

0 47 6N 




El 25 

JWG 




Jul 

10, 24 

9 1,10 7 

8 02 4 E 



9 6,10 3 

29714 

28 


JTH 




Jul 

10, 24 

13 6 

8 03 3 E 



14 0,15 3 

29716 

28 


JTH 




Jul 

11, 24 

9 1,10 9 

8 03 4 E 



9 6,10 6 

29776 

28 


JTH 




lul 

11, 24 

14 6,16 0 

8 03 0 E 



14 9,16 7 

29714 

10 


WCP 




Jul 

14 24 

8 8 to 13 1(4) 

8 03 4 E 



9 2 to 














11 9 (4) 

29747 

10 


WCP 




Jul 

15, 24 

9 6,11 8 

8 01 9 E 



9 9,11 6 

29753 

10 


WCP 




Jul 

16, 24 

8 9,10 9 

8 02 4 E 



9 3,10 5 

29741 

10 


WCP 




Jul 

10, 24 

13 7 to 14 6(4) 

8 03 2 E 





28 


JTH 




Jul 

27, 24 



9 8 to 














16 6 (12) 

0 64 8N 




El 28 

JTH 




Oct 

29, 24 

8 8 to 16 0(6) 

8 02 1 E 



9 6 to 














14 9 (4) 

29761 

27 


JL 




Oct 

30, 24 





9 1,10 0 

29794 

27 


JL 




Oot 

30, 24 

11 1,11 3 

8 02 4 E 



13 6,14 5 

29744 

10 


DGC 




Oot 

30, 24 

16 1,16 8 

8 02 1 E 





10 


DGC 




Oct 

31, 24 

10 8,11 2 

8 02 9 E 



9 2,10 1 

29812 

10 


DGC 




Oot 

31, 24 





16 0,15 8 

29737 

10 


DGC 




Nov 

3, 24 



8 9 to 














14 1 (6) 

1 00 2N 




El 27 

JL 




Nov 

3, 24 



15 1,16 6 

0 66 2N 




El 6 

DGC 




Nov 

4, 24 



16 0,16 4 

0 56 ON 




El 5 

DGC 




Nov 

5, 24 



13 5 to 














14 6 (4) 

0 65 8N 




El 5 

DGC 




Nov 

5, 24 



16 3,16 7 

0 65 6N 




El 27 

JL 




Nov 

6, 24 



9 0 to 














16 3 (10) 

0 67 5N 




El 27 

JL 

Luna, D 

12 04 3 8 

282 58 

Oot 

16, 24 

; 14 0,15 8 

8 31 6 E 

12 8,13 0 

0 10 4N 

14 6,15 4 

30034 

27 

El 27 

JL 




Oot 

17, 24 

= 6 3 to 16 9(dv) 

8 31 6 E 



6 3 to 














16 9 (dv) 

30064 

27 


JL 




Oot 

18, 24 

r 6 3tol6 9(dv) 

8 30 0 E 



6 3 to 














16 9 (dv) 

30015 

27 


JL 




Oot 

20, 24 



7 4 to 














17 6 (dv) 

0 06 ON 




El 27 

JL 




Oot 

21, 24 



6 7 to 














17 3 (dv) 

0 07 7N 




El 27 

JL 
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Station 

Latitude 

Long 
East 
of Gr 

Di 


Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

ate 

Local Mean Tune 

Value 

L M T 



Value 

Mag’r 

Dip Circle 


0 f 

o / 



h h h 

o / 

h h 

0 / 

h h 

c g a 




Luna, B 

12 04 3 S 

282 58 

Oct 

22, ’24 

10 4,13 9 

8 33 5 E 

13 5,13 7 

0 08 4 N 

10 7,12 7 

30090 

27 

El 27 

JL 

San Lorenzo Island 














(Callao Harbor) 

12 05 5 S 

282 49 

Aug 

26, 24 

11 8 

9 26 6 E 



12 2 

30156 

28 


JTH 

Juliaoa, A 

15 30 0 S 

289 51 

Aug 

20. 23 

14 1,16 2 

6 34 4 E 

14 3,14 5 

3 02 6 S 

16 6,17 2 

28330 

25 

El 25 

JWG 




Aug 

21, 23 

8 6, 9 4 

6 33 0 E 

9 1. 9 2 

3 04 4 S 

11 7,12 3 

28413 

25 

El 25 

JWQ 




Aug 

21, 23 

11 4,12 6 

6 36 7 E 





25 


JWG 




Dec 

3, 24 

10 1,12 6 

6 30 4 E 

13 9,14 1 

2 54 4 S 

11 7,12 4 

28408 

27 

El 27 

JL 




Deo 

4, 24 

6 7 to 17 6(dv) 

6 26 5 E 



6 7 to 














17 6 (dv) 

28367 

27 


JL 




Deo 

6, 24 



6 9 to 














17 6 (dv) 

2 54 8 S 




El 27 

JL 




Feb 

7, 26 

13 9,16 6 

6 18 6 E 

11 6,11 8 

2 52 0 S 

14 4,15 1 

28328 

27 

El 27 

JL 




Feb 

8, 26 

6 6 to 17 3(dv) 

6 21 5 E 



6 6 to 














17 3 (dv) 

28331 

27 


JL 




Feb 

9, 26 



6 5 to 














18 0 (dv) 

2 49 0 8 




El 27 

JL 

Juliaoa, B 

15 30 0 S 

289 51 

Aug 

20, 23 

10 7,12 0 

6 32 2 E 

13 4,13 6 

3 02 4 8 

11 0,11 7 

28355 

25 

El 25 

JWG 




Deo 

3, 24 

16 2,16 5 

6 27 0 E 

16 9,17 0 

2 66 6 S 

15 5,16 2 

28301 

27 

El 27 

JL 




Feb 

11, 26 

10 0,11 3 

6 22 4 E 

8 8, 9 1 

2 46 8 S 

10 2,11 0 

28376 

27 

El 27 

JL 

Areauipa, A 

16 22 5 S 

288 27 

Aug 

23, 23 

16 2,17 6 

7 16 2 E 

14 3,14 6 

4 67 8 S 

16 6,17 2 

28392 

25 

El 25 

JWG 




Aug 

24, 23 

7 1 to 17 5(dv) 

7 14 0 E 



7 1 to 














17 5 (dv) 

28425 

25 


JWG 




Aug 

26, 23 



8 7, 8 9 

5 04 9 S 




El 25 

JWG 




Nov 

21, 24 

11 0,14 4 

7 09 6 E 

14 8,16 0 

4 58 1 S 

11 4,14 0 

28442 

27 

El 27 

TL 




Nov 

22, 24 

7 6 to 17 3(dv) 

7 06 0 E 



7 5 to 














17 3 (dv) 

28394 

27 


JL 




Nov 

24. 24 



7 6 to 














17 6 (dv) 

4 67 8 S 




El 27 

JL 




Feb 

13, 26 

17 5 

7 01 0 E 

16 8,17 1 

4 53 4 S 

17 9 

28325 

27 

El 27 

JL 




Fob 

16, 26 



6 8 to 














17 6 (dv) 

4 47 7 S 




El 27 

JL 




Feb 

17, 26 



6 8 to 














17 7 (dv) 

4 60 7 S 




El 27 

JL 




Feb 

18, 26 

7 2 to 17 7(dv) 

7 03 6 E 



7 2 to 














17 7 (dv) 

28387 

27 


JL 




Feb 

19, 26 

8 0 

6 58 7 E 



8 3 

28341 

27 


JL 

Areqmpa, B 

16 22 5 S 

288 27 

Aug 

25, 23 

10 6,11 9 

7 22 7 E 

13 0,13 2 

5 11 4 8 

10 9,11 6 

28469 

25 

El 25 

JWG 




Nov 

25, 24 

10 0,11 3 

7 13 6 B 

13 6,13 7 

6 09 6 S 

10 4,11 0 

28442 

27 

El 27 

JL 




Feb 

19, 26 

10 9,11 9 

7 10 0 B 

10 4,10 7 

4 58 9 S 

11 1,11 6 

28434 

27 

El 27 

JL 

Arequipa, C 

16 23 5 S 

288 29 

Fob 

19, 26 

16 4 

7 'Si 9 E 





27 


JL 

Arequipa, D 

16 21 9 S 

288 20 

Feb 

21, 26 

10 4,11 6 

7 04 4 E 

14 5,14 7 

5 41 6 S 

10 7,11 4 

28238 

27 

El 27 

JL 




Feb 

22, 26 



6 5 to 














17 7 (dv) 

6 35 3 S 




El 27 

JL 

Mollendo, A 

17 01 8 S 

287 69 

Nov 

15, 24 

12 6,14 4 

7 28 0 E 

11 0,11 3 

6 31 6 S 

13 2,13 8 

27944 

27 

El 27 

JL 




Nov 

16, 24 

6 6 to 17 3(dv) 

7 27 2 E 



6 6 to 














17 3 (dv) 

27961 

27 


JL 




Nov 

17, 24 



7 1 to 














17 8 (dv) 

6 36 9 8 




BI 27 

JL 

Mollendo, B 

17 01 8 S 

287 69 

Nov 

18, 24 

: 9 9,10 3 

7 26 4 E 

12 5 12 6 

6 28 7 S 

10 6,11 2 

28120 

27 

BI 27 

JL 


Urttgxjay 



Q / 

0 f 



h h h 

0 / 

/i h 

0 / 

h h 

c g f> 

27 

BI 27 

Colon, A 

34 48 3 S 

303 45 

Dec 

22, ’25 

10 8,14 0 

1 57 4E 

14 4,14 6 

28 25 3 S 

11 2,13 7 

24019 



Dec 

24, 25 

6 6 to 17 0 (dv) 

1 54 8 E 



6 6 to 

17 0 (dv) 

24003 

27 






Deo 

26, 25 



6 8 to 

16 7 (dv) 

28 26 2 S 



27 

El 27 

Colon, B 

34 48 3 S * 

303 45 ! 

Deo 

22, 25 

16 1,17 3 

— » 

1 61 4E I 

16 6,16 8 

28 29 3 S 

16 4,17 0 

23969 

27 

El 27 


Venezuela 


CastUletee 

Zapara 


e / 

o / 



h h h 

0 / 

11 50 6 N 

288 40 

Oct 

30, ’26 

11 4 

0 37 3E 



Oct 

31, 26 

9 0,11 0 

0 41 2E 



Nov 

1, 26 

8 9,10 9 

0 43 9 E 

10 58 4 N 

288 26 

Jul 

28, 26 

8 8,11 1 

0 56 4E 



Jul 

31, 26 

10 1,12 8 

0 63 6E 



Aug 

26, 26 

7 7,10 8 

0 51 8E 


h h 

o / 

h h 

c g 8 






12 7 

29835 

156 


JCo 



9 7,10 6 

29850 

166 


JCo 

13 6 

43 21 N 

9 4,10 3 

29898 

166 

181 12 

JCo 



10 5,11 7 

30322 

166 


JCo 

8 8 

41 51 N 

10 9 12 6 

30366 

156 

181 1 

JCo 



9 2,10 5 

30360 

156 


JCo 
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Land Magnetic Observations, 1921-1926 

SOUTH AMERICA 

Venezuela. — Conduded 


Latitude 

Long 
Bast 
of Gr 

Date 

Declination 

Inclination 

Hot Intensity 

Instruments 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

0 / 

o / 


h h h 

0 / 

h h 

p / 

h h 

c g 8 



10 58 4 N 

288 26 

Aug 29, ’26 



8 8 

41 60 N 




181 12 J 



Sep 2, 26 

7 9,10 4 

0 52 6 E 



8 6, 9 8 

30382 

166 

J 

10 40 4 N 

288 25 

Nov 23, 22 

13 2,15 4 

1 16 3 E 

12 7,12 9 

41 08 4 N 

13 6,14 3 

30496 

25 

El 25 J 

10 39 9 N 

296 45 

Jan 12, 23 

12 8,14 6 

3 17 6 W 

15 6,15 8 

42 09 2 N 

13 2,14 1 

29674 

25 

El 25 J 




8 4,98 

3 13 4 W 

10 6,10 8 

42 06 3 N 

8 8 9 5 

29695 

25 

El 26 J 

10 35 9 N 

288 29 

Nov 22, 22 

8 3, 8 8 

1 12 8 E 

11 2,11 4 

41 10 6 N 

9 7,10 4 

30481 

25 

El 25 



Nov 22, 22 

13 4,14 3 

1 08 3 E 

13 8,14 1 

41 08 8 N 

15 3,15 9 

30445 

25 

El 26 



Nov 22, 22 



16 6,16 8 

41 08 4 N 




El 25 

10 30 4 N 

293 04 

Dec 24, 22 

12 6,14 2 

1 04 6 W 

11 0,11 3 

41 29 0 N 

13 0,13 8 

29952 

25 

El 25 



Deo 25, 22 

6 8 to 17 9 (dv) 

1 04 7 W 



7 3 to 











17 7 (dv) 

29960 

25 




Deo 26, 22 



6 6 to 











17 7 (dv) 

41 32 3 N 




El 26 

10 30 4 N 

293 04 

Dec 27 , 22 

12 8,14 4 , 

1 09 6 W 

10 9,11 1 

41 34 7 N 

13 2,14 1 

29954 

25 

El 25 

10 28 7 N 

291 59 

Deo 14, 22 

10 1,11 6 

0 31 4 W 

13 0,13 2 

41 24 1 N 

10 6,11 2 

30109 

25 

El 26 



Doc 16, 22 

6 6 to 17 8 (dv) 

0 32 3 W 





25 


10 08 6 N 

295 18 

Tan 7, 23 

16 6,17 4 

2 19 4 W 

13 8,14 0 

41 19 2 N 

16 0,17 1 

29710 

26 

El 25 i 

10 08 5 N 

295 18 

Jan 7, 23 

9 9,11 4 

2 16 0 W 

12 6,12 8 

41 19 3 N 

10 3,11 0 

29729 

25 

El 26 

10 04 8 N 

290 42 

Deo 19, 22 

12 6,14 0 

0 13 2 E 

11 3,11 6 

40 31 8 N 

13 0,13 7 

30310 

26 

El 25 

9 28 3 N 

288 57 

Nov 26, 22 

16 8,17 0 

1 11 2 E 

15 0,16 2 

39 30 0 N 

16 1,16 7 

30602 

25 

El 25 

8 09 1 N 

296 28 

Fob 14, 23 



16 2.16 5 

38 60 2 N 




El 26 



Feb 15, 23 

9 0,10 6 

2 29 4 W 

11 4,11 7 

38 49 4 N 

9 4,10 2 

30107 

26 

El 25 



Feb 16, 23 

13 6,15 1 

2 29 8 W 



14 0,14 7 

30094 

25 




Feb 20, 23 

9 5tol7 7 (dv) 

2 29 9 W 





25 


8 09 1 N 

206 26 

Feb 14, 23 

14 8,19 1 

2 32 0 W 



15 7,16 6 

30058 

28 




Feb 16, 23 

7 8tol7 8 (dv) 

2 28 6 W 





28 




Feb 16, 23 



10 4,10 7 

39 01 6 N 




El 28 


Station 


Zapara — Concluded 

Maracaibo 

Oarupano 

Isla Pajaro 


Caracas, A 


Caracas, B 
Puerto Cabello 

Barcelona, B 
Barcelona, A 
Barquisimeto 
La Ceiba 

Ciudad Bolivar, A 


Ciudad Bolivar, B 


Obs’r 


TWO 


JWG 
JWG 
[JWG 
I JWG 
TWG 
JTH 
JTH 
JTH 


ISLANDS. ATLANTIC OCEAN 

Azokbs 



0 t 

0 / 


h h h 

p / 

h h 

O f 

h h 

C 0 8 





Santa Crus* 

39 26 8 N 

328 52 

Jun 16, ’25 

12 8,16 6 

21 19 6 W 

16 5,16 7 

67 44 2 N 

14 2,15 1 

21976 

26 

El 26 


JEt3 

Angra* 

38 38 8 N 

332 47 

Jun 14, 25 

7 0, 8 9 

18 17 4 W 

10 6,10 8 

61 36 4 N 

7 4, 8 5 

22392 

26 

El 26 


JER 



Tun 18, 25 

15 2,16 9 

18 24 4 W 

17 8 

61 32 3 N 

15 6,16 5 

22426 

26 

El 26 


JER 

Horta* 

38 31 6 N 

331 22 

Jun 15, 25 

14 9,16 8 

19 59 7 W 

13 6,13 9 

64 42 7 N 

15 4,16 4 

20659 

26 

El 26 


JBS 

Ponta Delgada, C* 

37 47 2 N 

334 14 

Tun 12, 25 

13 1 

19 40 1 W 

16 4 

60 23 2 N 

13 7,14 6 

22609 

26 

El 26 


JER 

Ponta Delgada Obser- 














vatory, B* 

37 46 4 N 

334 21 

Jun 3, 25 

14 0,18 0 

23 28 6 W 



14 6,17 0 

21952 

26 



jEb 




Jun 10, 25 

9 9,11 b 

23 26 2 W 

12 8,13 0 

62 16 & N 

10 4,11 4 

21922 

26 

El 26 


jEb 

Ponta Delgada Obser- 














vatory, Central Pter* 

37 46 4 N 

334 21 

Jun 2, 25 



10 7,11 1 

60 02 6 N 




El 26 


J ES 




Jun 2, 25 



11 6,11 8 

60 02 4 N 




El 26 


JES 




Tun 2, 25 



12 7,13 1 

60 04 8 N 




El 26 


JER 




Jun 2, 25 



13 6,13 9 

60 03 0 N 




El 26 


JES 




Jun 2, 25 



14 8,16 1 

60 04 3 N 




El 26 


JES 




Jun 8, 25 



16 7,16 1 

60 06 2 N 




El 26 


JES 




Jun 10, 26 

13 8,15 4 

18 68 6 W 

16 6,17 0 

60 04 0 N 



26 

El 26 


JES 

Ponta Delgada Obser- 














vatory, Central Pier 














+7* 

37 46 4 N 

334 21 

Jun 1, 26 

17 0,17 2 

18 59 4 W 



12 3,13 1 

23150 

26 



JES 




Jun 8, 25 

14 0 

18 57 9 W 



10 7,13 4 

23136 

26 



JES 

Ponta Delgada Obser- 














vatory, Earth-Xnduc- 














tor Pier* 

37 46 4 N 

334 21 

Jun 2, 25 



16 3,16 8 

69 64 8 N 




El 26 


JES 




Jun 8, 25 



16 8,17 2 

59 56 9 N 




El 26 


JES 




Jun 10 , 25 



17 6,17 7 

59 55 6 N 




El 26 


JES 

Ponta Delgada, A* 

37 44 8 N 

334 20 

May 24, 25 

11 0,11 2 

21 17 8 W 


^ 1 ^ 



26 



TES 




May 26, 25 

8 6,10 9 

21 15 2 W 

12 1,12 4 

59 S8 3 N 

9 2,10 2 

23066 

26 

BI 26 


JES 




May 25, 25 

13 2,13 4 

21 21 3 W 





26 



JES 




May 26, 26 



14 7,14 9 

59 56 6 N 




El 26 


JES 




May 26, 26 



16 2,16 4 

59 66 6 N 




El 26 


JES 

Ponta Delgada, A-f 7* 

37 44 8 N 

334 20 

May 26, 25 

8 1, 9 0 

21 12 5 W 



10 0,11 0 

23072 

26 



JES 




May 29, 2£ 





6 8,17 8 

23074 

26 



JES 


1 


May 31 2£ 

14 5,14 8 

21 21 6 W 



11 0,12 3 

23060 

26 



JES 


* Local disturbance 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Ponta Delgada, AA* 

0 f 

37 44 8 N 

o / 

334 20 

May 26, ’25 
May 27, 26 

Jun 4, 25 
Jun 6, 25 
Jun 6, 25 

h h h 

o / 

h h 

16 6 

6 4 to 

18 4 (dv) 
12 0 

16 2,16 6 
16 9,17 2 

0 f 

60 00 1 N 

69 59 2 N 

59 59 6 N 

60 00 9 N 
60 00 8 N 

h h 

e g s 


El 26 

El 26 

El 26 

El 26 

El 26 

JEB 

JES 

JES 

JES 

JES 


Bahamas 



o 



o 

f 



h 

h 

h 

o 

/ 



A 



o 

/ 



A 



e g s 





Governor’s Harbor 

25 

12 

3N 

283 

45 

Jul 

8, ’22 

12 

9,15 6 


1 

11 

2 

W 

11 

4,11 

6 

58 

23 

2 

N 

14 

6,16 

3 

26482 

26 

El 

26 

WAL 

Nassau, C 

25 

05 

6N 

282 

39 

Jul 

3, 22 

13 

1,15 1 


0 

10 

4 

W 

11 

1,11 

3 

58 

06 

2 

N 

13 

9,14 

8 

26788 

26 

El 

26 

WAL 

Nassau, A 

25 

04 

6 N 

282 

39 

Jul 

4, 22 

12 

6,13 1 


0 

09 

8 

W 

15 

8,16 

0 

58 

07 

4 

N 

13 

6,14 

6 

26820 

25 

El 

25 

JVTQ 






Jul 

6, 22 

6 

8, 8 4 


0 

02 

8 

W 

10 

9,11 

2 

58 

04 

6 

N 

7 

3, 8 

0 

26849 

25 

El 

25 

JWG 

Nassau, B 

26 

04 

6N 

282 

39 

Jul 

5, 22 

6 

0 to 18 

l(dv) 

0 

06 

7 

W 





W 







25 



JWG 







Jul 

16, 22 

5 

9 to 18 

2(dv) 

0 

06 

4 

W 












25 



JWG 


24 

61 

8 N 

283 

50 

Jul 

10, 22 

9 

5,11 6 


0 

67 

3 

W 

13 

3,13 

6 

67 

55 

6 

N 

10 

0,11 

0 

26710 

26 

El 

25 

JWG 

Fresh Creek 

24 

43 

7N 

282 

13 

Jul 

19, 22 

10 

9,14 2 


0 

25 

2 

E 

16 

0,16 

2 

57 

48 

2 

N 

11 

4,13 

8 

27007 

26 

El 

26 

WaL 

Bight Settlement 

24 

18 

6N 

284 

33 

Jul 

29, 22 

10 

6,11 9 


1 

17 

6 

W 

14 

0,14 

4 

57 

60 

4 

N 

10 

9,11 

6 

26509 

25 

El 

25 

G<kL 

Green Cay 

24 

02 

0 N 

282 

50 

Jul 

13, 22 

9 

7,12 4 


0 

19 

0 

E 

13 

5,13 

8 

57 

07 

6 

N 

10 

3,11 

4 

27266 

26 

El 

26 

WAL 

Farmer’s Cay 

23 

57 

6N 

283 

42 

Aug 

6, 22 

14 

1,15 8 


0 

10 

8 

W 

16 

4,16 

6 

57 

06 

4 

N 

14 

6,15 

4 

27064 

25 

El 

25 

GAL 

Port Nelson 

23 

38 

7N 

285 

09 

Jul 

31, 22 

14 

2,15 8 


1 

31 

6 

W 

11 

0,11 

4 

56 

59 

2 

N 

14 

6,15 

4 

26990 

25 

El 

25 

JWG 

Port Nelson, Sfcondary 

23 

38 

7N 

285 

09 

Jul 

31, 22 

7 

4 to 18 

2(dv) 

1 

30 

6 

w 












26 



WAL 

George Town 

23 

30 

8N 

284 

14 

Aug 

4, 22 

8 

9,10 9 


0 

11 

4 

w 

12 

5,12 

6 

66 

41 

0 

N 

9 

4,10 

6 

27226 

26 

El 

26 

GAL 

Galloway 

23 

02 

7N 

285 

02 

Aug 

3, 22 

9 

0,10 6 


1 

03 

4 

w 

11 

3,11 

5 

56 

08 

5 

N 

9 

4,10 

2 

27316 

25 

El 

25 

GAL 

Albert Town 

22 

36 

6N 

285 

39 

Aug 

2, 22 

8 

8,10 8 


0 

45 

6 

w 

11 

6,11 

8 

66 

08 

2 

N 

9 

3,10 

4 

27244 

26 

El 

2% 

GAL 


Beemuda ^ 


St George* 

Nonsuch Island* 

Ireland Island* 

Agar’s Island* 

O f 

32 23 1 N 
32 20 9 N 
32 19 4 N 
32 17 6 N 

0 / 

295 19 
295 20 
295 10 
295 11 

Agricultural Station* 
Mont Royal, A* 

32 17 6 N 
32 16 7 N 

295 14 
295 12 

Mont Royal, C* 

32 16 7 N 

295 12 

Spectacle Island* 

32 15 6 N 

296 10 

Black Bay* 

32 16 3 N 

295 09 


Aug 

14, 

’22 

Aug 

15, 

22 

Aug 

19, 

22 

Aug 

5, 

22 

Sep 

4, 

22 

Sep 

6, 

22 

Sep 

6, 

22 

Sep 

12, 

22 

Aug 

23, 

22 

Jul 

10, 

22 

Jul 

11, 

22 

Jul 

11, 

22 

Jul 

18, 

22 

Jul 

19. 

22 

Sep 

18, 

22 

Jul 

20, 

22 

Jul 

29, 

22 

Jul 

29, 

22 

Jul 

13, 

22 

Sep 

2, 

22 

Sep 

4, 

22 

Sep 

6, 

22 

Aug 

21, 

22 

Aug 

29, 

22 


h h. h 

o t 

h h 

o / 

13 8,16 4 

12 50 4 W 

12 8 

65 04 2 N 

11 2,13 7 

11 48 6 W 

14 5 

66 27 3 N 

13 3,15 7 

11 30 0 W 

11 5 

66 22 7 N 

11 4,14 8 

12 39 2 W 

15 8 

67 65 2 N 



8 9 to 




18 3 (dv) 

67 56 7 N 



8 1 to 




18 7 (dv) 

67 66 6 N 

7 3 to 17 7(dv) 

12 38 7 W 



7 6 to 18 l(dv) 

12 37 4 W 



IP 9,13 3 

14 25 6 W 

16 1 

66 17 9 N 

15 6 17 7 

11 27 8 W 





10 6 

66 25 9 N 



17 2 

66 26 3 N 



14 2 

66 25 3 N 

15 2 

11 28 4 W 



10 7,16 7 

11 29 0 W 

9 0 

66 27 4 N 

12 0,14 2 

11 14 0 W 





14 9,15 6 

66 23 8 N 



16 2,16 6 

66 23 4 N 

11 8,14 4 

8 21 4 W 





16 1 

65 27 9 N 



9 9 

66 28 8 N 



9 2,17 7 

66 28 6 N 

12 4,17 3 

8 14 4 W 

12 7 

65 23 N 

15 4 

8 13 6 W 

11 4 

65 26 5 N 


h h 

c g H 




14 2,16 7 

22418 

17 

El 3 

FAH 

11 7,13 3 

21898 

17 

El 3 

FAH 

13 8,16 2 

21485 

17 

d 

FAH 

12 2,14 1 

20109 

17 

El 3 

FAH 




El 3 

HWF 




El 3 

HWF 

7 3 to 





17 7 (dv) 

20120 

17 


HWF 

7 5 to 





18 1 (dv) 

20110 

17 


HWF 

11 6,12 9 

21538 

17 

El 3 

HWF 

16 2,17 3 

21862 

17 


HWF 




El 3 

HWF 




FI 6 

HWF 




El 3 

HWF 



14 


HWF 

12 7,14 9 

21864 

14 

El 3 

JTH 

16 2,17 7 

21966 

17 


FAH 




El 6 

PAH 




El 6 

PAH 

12 1,14 0 

22356 

17 


HWF 




El 6 

JTH 




El 6 

JTH 




El 6 

JTH 

13 6,16 4 

22114 

14 

14 3d 

JTH 

17 5 

22155 

14 

El 3 

FAH 


Canary Islands 


Santa Cruz (La Palma) 
Santa Cruz (Tenerife) 


o / 

0 / 



h h h 

0 / 

h h 

0 f 

h h 

c g 8 



28 41 4 N 

342 16 

Aug 

3, ’26 

10 4,11 9 

20 38 5 W 

12 8,13 0 

62 14 4 N 

10 8,11 6 

26776 

26 

El 26 

28 28 1 N 

343 45 

Aug 

4, 25 

13 4,13 6 

12 44 0 W 

16 0,16 4 

45 48 6 N 

14 0,14 8 

26798 

26 

El 26 



Aug 

4, 25 

15 2,15 4 

12 42 4 W 





26 




Aug 

5, 25 

7 2, 8 5 

12 34 0 W 

9 6, 9 6 

45 46 2 N 

7 6, 8 2 

26788 

26 

El 26 


JES 

JES 

JES 

JES 


* Local disturbance 


1 See also values at secondary stations m Table of Results in Bermuda magnetic anomaly, pp 105-108 
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Land Magnetic Obseevations, 1921-1926 

ISLANDS. ATLANTIC OCEAN 

Canary Islands — Concluded 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


0 / 

0 / 


h h h 

o / 

h h 

0 / 

h h 

nn 




Las Palmas, A 

28 07 7 N 

344 33 

Aug 8 , '25 

10 5,12 8 

16 06 1 W 

13 4,13 5 

46 16 6 N 

11 4,12 5 

27586 

26 

El 26 

JES 




Aug 13, 26 

6 2 to 18 3(dv) 

16 04 8 W 



6 2 to 













18 3 (dv) 

27567 

2b 


JES 




Aug 16, 26 



6 3 to 













18 2 (dv) 

45 14 2 N 




El 26 

JES 

Los Palmas, B 

28 07 2 N 

344 33 

Aug 17, 25 

13 2,16 0,16 2 

15 53 7 W 

16 6,16 8 

45 32 6 N 

13 8,14 6 

27530 

26 

El 26 

JES 


Falkland Islands 



0 f 

0 / 


h h h 

o / 

h h 

o / 

h h 

c g s 




Port Louis 

51 33 S 

301 53 

Apr 22, ’25 

11 7,13 4 

9 13 8 E 

14 9,15 1 

45 31 8 S 

12 1,13 0 

25678 

27 

El 27 

JL 

Port Stanley, A 

51 41 2 S 

302 10 

Apr 3, 26 

12 2,16 1 

9 05 2 E 

11 4,11 6 

45 42 0 S 

14 0,14 8 

25563 

27 

El 27 

JL 




Apr 4, 26 

6 6 to 17 7(dv) 

9 02 2 E 



6 6 to 













17 7 (dv) 

26580 

27 


JL 




Apr 6 , 26 

6 8 to 17 7(dv) 

9 02 7 E 



6 8 to 













17 7 (dv) 

26677 

27 


JL 




Apr 7, 26 



6 7 to 













17 4 (dv) 

45 42 2 S 




El 27 

JL 




Apr 8, 26 



6 7 to 













17 1 (dv) 

45 41 4 S 




El 27 

JL 




Apr 9 , 26 



6 6 to 













17 4 (dv) 

45 40 9 S 




El 27 

JL 




Apr 10, 26 

6 6 to 17 4(dv) 

9 02 7 E 



6 6 to 













17 4 (dv) 

26577 

27 


JL 

Port Stanley, B 

51 41 7 S 

302 07 

Apr 14, 26 

10 6,11 9 

9 03 6 E 

13 6,13 8 

45 41 6 S 

11 0,11 6 

26562 

27 

El 27 

JL 

Port Stanley, 0 

61 41 7 S 

302 07 

Apr 14, 26 

16 6 

9 02 9 E 

16 3,16 5 

45 40 8 S 



27 

El 27 

JL 




Apr 16, 26 

11 3 

9 02 9 E 



10 4,11 0 

25568 

27 


JL 

Betweon-tbe-Rooks 

61 48 2 S 

301 40 

Apr 18, 26 

9 8,11 1 

9 33 0 E 

11 6,11 8 

45 50 4 S 

10 1,10 8 

25612 

27 

El 27 

JL 


Madeira 



e / 

0 f 



h h h 

o / 

h h 

0 / 

h h 

c g 




Funchal, A* 


143 05 

Jun 

23, ’26 


18 39 0 W 

12 4,12 7 

62 35 9 N 

9 9,10 8 

26696 

26 

El 26 

JES 



Jun 

24, 26 

13 1,16 2,15 6 

18 46 1 W 

16 4,16 7 

62 42 6 N 

13 7,14 7 

25736 

26 

El 26 

JES 

Funchal, B* 

32 37 8 N 

341 05 

Jun 

27, 25 

10 1,11 9 

18 43 2 W 



10 7,11 5 

26312 

26 


JES 



Jun 

30, 26 

16 0,16 2 

18 44 3 W 

16 2,16 4 

61 43 8 N 



26 

El 26 

TES 

Funchal, C* 

32 37 2 N 

mEMsm 

Jun 

25, 25 

9 1,10 8 

15 33 8 W 

11 7,12 0 

52 19 6 N 

9 5,10 i 

' 25388 

26 

El 26 

TES 

Funchal, D* , 

32 37 2 N 

343 04 

fun 

25, 26 

14 1,15 7 

16 19 6 W 

17 0,17 2 

61 39 8 N 

14 6,16 3 

25463 

26 

El 26 

JES 


West Indies 



0 / 

o t 


h. h h 

o / 

h h 

0 / 

h h 

c g H 




Havana, Casa Blanca, 













A 

23 09 4 N 

277 39 

Aug 16, ’22 

12 9,16 2 

3 19 OE 

10 9,11 1 

56 04 0 N 

13 5,14 6 

28381 

26 

El 26 

WAL 




Aug 17, 22 

6 6 to 16 0 (dv) 

3 22 0 E 



6 9 to 













16 7 (dv) 

28399 

26 


WAL 




Sep 19, 24 

9 9,11 5 

3 20 8E 

12 8,13 1 

55 13 0 N 

10 4,11 1 

28244 

27 

El 27 

JL 




Sep 20, 24 

6 7 to 17 2 (dv) 

3 19 2E 



6 7 to 













17 2 (dv) 

28239 

27 


JL 




Sep 22, 24 



8 2 to 













17 8 (dv) 

65 11 6 N 




El 27 

JL 

Havana, Casa Blanca, 













B 

23 09 4 N 

277 39 

Sep 23, 24 

9 5,11 7 

3 06 2E 

12 8,13 1 

55 17 7 N 

10 5 11 4 

28142 

27 

El 27 

JL 

Havana, Casa Blanca, 













Secondary 

23 09 4 N 

277 39 

Aug 17, 22 



6 7 to 













14 0 (dv) 

65 08 4 N 




El 25 

JWG 

Havana, Villa 

23 06 4 N 

277 39 

Aug 16, 22 

13 3,15 1 

3 24 4 £ 

15 8,16 0 

54 56 4 N 

13 7,14 7 

28538 

25 

El 25 

JWG 

Matansas 

23 03 6 N 

278 27 

Aug 30, 22 

9 8,11 6 

2 48 8E 

13 5,13 7 

55 10 4 N 

10 2,11 2 

28270 

26 

El 26 

WAL 

Carenero Cayos 

22 65 1 N 

280 14 

Dec 23, 26 



15 6 

56 25 N 




125 4 

SEL 

Pinar del Rio 

22 25 6 N 

276 18 

Aug 26, 22 

12 7,14 2 

4 17 8 E 

10 9,11 2 

63 53 6 N 

13 1,13 8 

28811 

26 

El 26 

WAL 

Plaeetas del Norte, B 

22 20 9 N 

280 22 

Sep 2, 22 



8 2, 8 4 

64 56 8 N 




El 26 

WAL 




Sep 2 , 22 

12 7,14 4 

1 11 4 E 

16 6,16 7 

54 52 8 N 

13 1,14 0 

27966 

26 

El 26 

WAL 




Sep 3 , 22 

6 5 to 16 7 (dv) 

1 13 8£ 





26 


WAL 




Sep 4, 22 

6 9, 8 5 

1 18 6E 



7 3, 8 2 

27918 

26 


WAL 

Plaoetas del Norte, A 

22 18 6 N 

280 23 

Sep 4, 22 

12 6,14 1 

2 53 8E 

11 6,11 7 

64 10 0 N 

13 0,13 7 

28350 

26 

El 26 

WAL 

Camaguey, B* 

21 20 6 N 

282 09 

Sep 9, 22 

13 5,16 1 

1 15 6E 

16 7,16 9 

54 06 6 N 

13 9,14 8 

28343 

26 

El 26 

WAL 


* Local disturbance 







Results of Land Observations, 1921-1926 

ISLANDS. ATLANTIC OCEAN 

West Inbies — Contimied 


91 


Station 

Latitude 

Long 
East 
of Gr 

CamaKuey, A* S 

0 / 

il 20 6 N 

0 / 

282 09 

Santiago, San Juan 



mi, A i 

JO 00 2 N 

284 13 

Santiago, San Juan 



mil, B ! 

30 00 2 N 

284 13 

Guantanamo Bay 

19 54 6 N 

284 62 

Puerto Plata 

19 49 0 N 

289 18 

Cap Haition 

19 46 4 N 

287 48 

Qonaivos 

19 25 8 N 

287 18 

L'Atallyo 

19 21 7 N 

287 43 

La Voga 

19 14 7 N 

289 28 

Sanches 

19 14 3 N 

290 23 

Port au l^moo, A 

18 34 2 N 

287 41 

Port au Pnneo, B 

18 34 2 N 

287 41 

Montego Bay 

18 28 6 N 

282 04 

Santo Domingo, A 

18 27 8 N 

290 06 

Santo Domingo, B 

18 27 8 N 

290 06 

Aaua 

18 27 7 N 

289 16 

La Xtomana 

18 24 1 N 

291 03 

Charlotte Amalie 

18 20 5 N 

296 05 

Aux Cayos 

18 11 3 N 

286 17 

Port Antonio 

18 11 1 N 

283 33 

MandoviUo 

18 01 3 N 

282 31 

Kingston, Jamaica, A 

17 68 9 N 

283 11 

Kingston, Jamaica, B 

17 68 9 N 

283 11 

Kingston, Jamaica, Sec- 



ondary 

17 68 9 N 

283 11 

Christianstod 

17 45 0 N 

295 17 

Prodenkstod 

17 43 1 N 

296 07 

Basse Torro 

17 17 9 N 

297 17 

St Johns 

17 07 0 N 

298 09 

La Jaille 

16 16 0 N 

298 27 

Boseau 

16 18 0 N 

298 38 

Port de Prance 

14 36 9 N 

298 66 

Port Castries 

14 01 1 N 

299 02 

Kingstown, St Vin- 


298 46 

cent, A 

13 09 2 N 

Kingstown, St Vin- 

13 09 2 N 

298 46 

cent, B 

Bridgetown, A 

13 04 8 N 

300 26 

Bridgetown, B 

13 04 8 N 

300 26 



Deohnation 

Inclination 

Date 

Local Moan Time 

Value 

L M T 

Value 


h h h 

o / 

h h 

0 f 

Sep 8, '22 

13 6,16 3 

1 10 2E 

11 1,11 3 

>3 53 4 N 

Sep 9 , 22 

7 6, 9 0 

1 17 6E 

7 2, 7 3 i 

53 6 3 4 N 

Sep 13, 22 

13 4,16 0 

0 63 1 E 

12 6,12 8 

52 67 2 N 

Sep 13, 22 



16 2,16 4 

52 66 6 N 

Sep 14, 22 

7 2, 8 6 

0 66 4E 



Sep 14, 22 

12 4,14 2 

0 67 1 E 

11 4,11 6 

53 0i6 9 N 

Sep 16, 22 

16 6,17 0 

0 02 0 W 



Oct 14, 22 

14 8,16 4 

0 49 3 W 

13 6,13 8 

53 07 4 N 

Oct 16, 22 

6 0 to 17 8 (dv) 

1 49 0 W 



Oct 9, 22 

12 9,14 4 

0 69 8 W 

16 3,15 6 

52 66 1 N 

Oct 10, 22 

9 6,11 6 

0 64 4 W 



Oct 2, 22 

12 4,14 0 

0 21 4 W 

11 6,11 7 

52 04 8 N 

Oct 3, 22 

6 9 to 18 1 (dv) 

0 21 7 W 



Oct 6, 22 

12 8,16 0 

0 44 1 W 

16 4,15 6 

62 30 4 N 

Oct 19, 22 

12 3,13 7 

1 27 9 W 

11 1,11 4 

52 04 8 N 

Oct 21, 22 

9 2,10 7 

2 13 6 W 

8 2, 8 4 

62 16 8 N 

Sep 18, 22 

12 8,14 6 

0 26 2 W 

11 4,11 6 

60 69 0 N 

Sep 19, 22 

8 1, 8 6 

0 22 0 W 



Sep 19, 22 

10 4,11 7 

0 26 2 W 

16 6,15 7 

61 01 0 N 

Sep 20 , 22 

10 4,12 1 

0 26 6 W 

12 6,13 3 

50 59 2 N 

Oct 6, 22 

14 6,16 6 

2 18 9E 



Oct 6, 22 

6 7 to 17 OCdv) 

2 16 lE 



Oct 7, 22 



10 1,10 6 

60 06 6 N 

Oct 30, 22 

12 7,13 2 

TOS 6 W 

11 3,11 6 

61 31 1 N 

Oct 30, 22 

13 7,14 2 

2 09 0 W 

16 7,16 8 

61 34 8 N 

Oct 31, 22 

7 4, 8 2, 9 0 

2 09 8 W 

10 1,10 3 

61 34 7 N 

Nov 1, 22 

6 1 to 17 6 (dv) 

2 11 0 W 



Oct 31, 22 

13 0,14 6 

2 03 9 W 

11 4,11 6 

51 32 3 N 

Nov 3, 22 

16 6,17 0 

1 06 6 W 



Nov 4, 22 

11 1 

1 04 2 W 

10 6,10 9 

61 26 4 N 

Oct 26, 22 

12 6,14 1 

2 23 6 W 

15 1,16 2 

61 39 6 N 

Mar 10, 22 

9 8,11 6 

4 11 7 W 

14 0,14 2 

61 36 6 N 

Mar 11, 22 

13 7,16 4 

4 14 1 W 

16 2 

61 39 1 N 

Sep 25, 22 

10 1,11 6 

0 40 4E 

12 6,12 9 

60 31 7 N 

Oct 14, 22 

10 4,12 6 

2 06 4 E 

14 7,16 0 

60 41 6 N 

Oct 3, 22 

10 0,11 6 

2 38 6 E 

14 0,14 2 

50 07 0 N 

Sop 4, 22 

10 3,12 6 

1 09 2 E 

13 2,13 6 

60 03 3 N 

Sep 9, 22 

6 0 to 18 0(dv) 

1 10 3 E 



Sep 22 , 22 

9 8,11 3 

1 10 8 E 



Sep 28, 22 



16 2,16 4 

60 03 7 N 

Oct 19, 22 

9 8,11 7 

1 10 4 E 

12 6,12 7 

50 05 2 N 

Sop 23, 22 

9 7,11 2 

1 11 4 E 



Sop 28, 22 



14 6,14 9 

60 04 0 N 

Sep 26, 22 

1 6 6 to 17 6(dv) 

1 16 2 E 



Sep 29, 22 



6 4 to 





17 4 (dv) 

50 04 3 N 

Mar 18, 22 

1 9 6,11 6 

4 42 0 ^ 

^ 14 9,15 2 

51 04 9N 

Mar 20, 22 

t 6 7 to 17 0(dv) 

i 4 43 6 TV 



Mar 22, 22 

! 10 8,14 1 

4 23 6 TV 

'' 14 9,16 1 

60 63 6 N 

Mar 23, 22 

j 




Mar 29, 22 

5 9 5,11 6 

6 63 0 TV 

^ 16 0,15 4 

60 22 4 N 

Apr 3, 22 

1 16 0,16 7 

6 27 8 TV 

T 


Apr 4, 22 

} 


11 5,11 8 

60 43 4 N 

Apr 12, 22 

j 


16 6,16 7 

49 44 2 N 

Apr 13, 22 

1 9 6, 11 4 

6 46 8 VI 

J 


Apr 17 , 22 

1 10 1 

6 54 7 Ti 

J 16 8,16 9 

48 16 1 N 

Apr 19, 22 

2 8 2, 8 6 

6 63 8 TV 

7 


Apr 29, 22 

2 9 3,11 5 

6 21 8 V 

7 14 8,15 0 

47 17 3 N 

Apr 26, 22 

2 


16 6,16 9 

47 23 6 N 

Apr 26, 22 

2 9 9,12 0 

6 06 6 V 

7 


Jan 29 , 2; 

5 9 2,10 1,10 9 

4 60 4 V 

7 11 6,11 8 

46 41 4 N 

Jan 29, 2\ 

8 13 6,16 2,16 9 

4 67 1 V 

7 16 8,17 0 

46 43 2 N 

Jan 29, 2; 

5 9 7,11 6 

4 46 6 V 

7 13 4,14 1 

46 41 5 N 

Jan 26, 2; 

3 11 4,12 8 

6 20 4 V 

7 10 6,10 7 

45 33 1 N 

Jan 26, 2\ 

3 6 9 to 17 9(dv 

) 6 19 8 V 

7 


Jan 26, 2: 

3 10 7,12 9 

6 19 6 T 

7 16 4,16 8 

46 32 4 N 


Hor Intensity 

Instruments 

Obs'r 





L M T 

Value 

Mag’r 

Dip Circle 


h h 

c g 8 




14 0,16 0 

28616 

26 ] 

SI 26 '' 

V7AL 

8 0, 8 6 

28572 

26 ] 

31 26 ^ 

SVAL 

13 9,14 2 

28421 

26 ] 

31 26 

V7AL 



] 

31 26 

V7AL 

7 5, 8 3 

28404 

26 


V7AL 

12 8,13 8 

28336 

26 ] 

31 26 

WAL 

16 0,16 7 

28332 

26 


WAL 

16 2,16 0 

27974 

26 1 

31 25 

rT7G 



25 


JT7G 

13 3,14 1 

28014 

26 ] 

31 26 

JT7G 



26 


JT7G 

12 8,13 6 

28718 

25 : 

31 26 

mG 



♦ 26 


JT7G 

13 3,14 4 

28440 

26 ; 

31 26 

JT7G 

12 7,13 4 

28236 

25 ; 

31 26 

JTVG 

9 5,10 3 

28093 

26 ; 

31 26 

JT7G 

13 2,14 0 

28860 

26 ; 

31 26 

JWG 

9 0,10 0 

28866 

26 


JWG 



25 : 

31 25 

JT7G 

10 8,11 6 

28903 

26 : 

El 26 

JT7G 

14 9,16 0 

29372 

26 


T7AL 



26 


TVAL 




El 26 

T7AL 



26 

El 26 

JWG 

16 4,16 1 

28170 

26 

El 26 

JWG 

7 7, 8 6 

28164 

26 

El 26 

JWG 



26 


JWG 

13 4,14 2 

28177 

25 

El 26 

JWG 

16 8,16 6 

28226 

26 


JWG 



26 

El 26 

JWG 

12 9,13 7 

28266 

26 

El 26 

JWG 

10 3,11 3 

27948 

26 

El 26 

HRG 

14 1,16 0 

27940 

26 

El 26 

HRG 

10 6,11 2 

29098 

26 

El 26 

JWG 

10 8,13 1 

28928 

26 

El 26 

WAL 

10 4,11 2 

29354 

26 

El 26 

WAL 

10 7,11 6 

29600 

26 

El 26 

JTVG 



26 


JWG 

10 2,11 0 

29578 

26 


WAL 




El 26 

WAL 

10 3,11 4 

29566 

26 

BI 26 

WAL 

10 1,10 9 

29680 

26 


WAL 




BI 26 

WAL 

6 8 to 





17 4 (dv) 

29670 

26 


WAL 




El 26 

WAL 

10 1,11 0 

27971 

26 

El 26 

HRG 



26 


HRG 

11 3,13 6 

28067 

26 

El 26 

HRG 

9 6 

28032 

26 


HRG 

10 1,11 1 

28258 

26 

El 26 

HRG 

16 4,16 3 

27642 

26 


HRG 




El 26 

HRG 




El 26 

HRG 

10 2,11 1 

28115 

26 


HRG 

10 9,14 8 

28316 

26 

El 26 

HRG 



26 


HRG 

10 1,10 9 

28602 

26 

El 26 

HRG 




El 26 

HRG 

10 6,11 6 

28368 

26 


HRG 

9 6,10 5 

28708 

25 

El 25 

JTVG 

13 8,15 6 

28684 

25 

El 26 

JWG 

10 2,11 1 

28702 

28 

El 28 

JTH 

11 7,12 4 

28642 

26 

El 26 

JWG 

7 3 to 





17 7 (dv) 

28638 

25 


JWG 

11 4,12 4 

28642 

28 

El 28 

jjTH 


♦ Local disturbance 
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Land Magnetic Obseevations, 1921-1926 

ISLANDS. ATLANTIC OCEAN 

West Indies — Concluded 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L 

M T 


Value 

L 

M T 

Value 

Mag’r 

Dip Circle 

Bridgetown, B — Con- 

o 

f 


o 

/ 




h 

h h 

0 

f 



h 

h 


o 

/ 


h 

h 

c g t 





duded 

13 

04 

8N 

300 

26 

Jan 

26, 

’23 







7 

2 to 



























18 

0 (dv) 

45 

30 

1 N 





El 

28 

JTH 

Willemstad, A 

12 

07 

0 N 

291 

04 

Nov 

H, 

22 

13 

8,14 2 

0 

28 

0 

W 

13 

2,13 

4 

43 

26 

8N 

16 

9,16 6 

30107 

25 

!ei 

26 

JWG 







Nov 

14, 

22 







17 

1,17 

2 

43 

29 

7N 





EI 

26 

JWG 







Nov 

15, 

22 

6 

3 to 17 8(dv) 

0 

26 

3 

W 










26 



JWG 







Nov 

16, 

22 

8 

2, 8 6,10 2 

0 

24 

2 

w 

10 

9,11 

0 

43 

27 

6N 

9 

0, 9 8 

30097 

26 

El 

26 

JWG 







Jun 

18, 

26 

12 

0, 

0 

46 

8 

w 







13 

3 

29736 

166 



JCo 

Willemstad, B 

12 

06 

9N 

291 

04 

Nov 

16, 

22 

13 

7,16 4 

0 

23 

7 

w 

13 

0,13 

4 

43 

23 

9 N 

16 

4,16 0 

30060 

25 

EI 

26 

JWG 

Willemstad, 191S 

12 

06 

5N 

291 

06 

Nov 

13, 

22 

16 

3,16 8 

0 

27 

8 

w 

14 

0,14 

2 

43 

22 

0 N 

15 

7,16 4 

29966 

26 

EI 

26 

JWG 

Toco 

10 

50 

IN 

299 

04 

Jan 

22, 

23 

10 

7,12 0 

4 

44 

9 

w 

12 

3,12 

6 

42 

32 

6N 

11 

1,11 7 

29273 

26 

EI 

26 

JWG 

Port of Spam, A 

10 

40 

ON 

298 

29 

Jan 

16, 

23 

16 

1,16 7 

^ 4 

22 

2 

w 







16 

6,16 4 

29434 

26 



JWG 







Jan 

17. 

23 

6 

6 to 18 0(dv) 

1 4 

20 

8 

w 










26 



JWG 







Jan 

18, 

23 

7 

9, 9 1 

4 

21 

2 

w 

10 

5,10 

7 

42 

09 

5N 

8 

2, 8 8 

29481 

25 

EI 

26 

JWG 







Jan 

18, 

23 







14 

2,14 

3 

42 

13 

4N 

12 

7,13 5 

29432 

26 

EI 

26 

JWG 







Jan 

18, 

23 







16 

8,17 

0 

42 

12 

4N 





m 

26 

JWG 

Port of Spam, B 

10 

40 

ON 

298 

28 

Jan 

11, 

23 

7 

4 to 17 0(dv) 

i 4 

20 

0 

w 










28 



JTH 







Jan 

12, 

23 

11 

4,14 2 

4 

22 

2 

w 

16 

9 


42 

13 

3N 

12 

5,13 7 

29442 

28 

EI 

28 

JTH 







Jan 

16, 

23 

9 

9,12 9,13 1 

4 

19 

6 

w 







10 

4,11 6 

29471 

28 



JTH 







Jan 

16, 

23 













16 

6,16 6 

29446 

28 



JTH 







Feb 

27, 

23 

12 

6 to 17 3(dv) 

4 

22 

7 

w 










25 



JWG 







Feb 

28, 

23 

6 

8 to 18 0(dv) 

4 

22 

7 

w 










26 



JWG 

Port of Spam, 1905 

10 

40 

ON 

298 

28 

Jan 

d, 

23 

10 

9,16 7 

4 

19 

1 

w 







13 

6,16 1 

29419 

28 



JTH 







Jan 

10, 

23 







13 

5,14 

2 

42 

13 

2N 





EI 28 

JTH 







Jan 

16, 

23 

10 

2,11 8 

4 

20 

2 

w 







10 

6,11 4 

29472 

25 



JWG 

Rio Olaro 

10 

18 

ON 

298 

50 

Feb 

8. 

23 

12 

8,14 2 

4 

31 

1 

w 

11 

2,11 

6 

41 

36 

6N 

13 

2,13 8 

29378 

28 

EI 28 

JTH 

San Fernando, A 

10 

16 

8N 

298 

33 

Jan 

10, 

23 

13 

4,15 0 

4 

21 

6 

w 

15 

8,16 

0 

41 

42 

2N 

13 

7,14 5 

29380 

25 

EI 26 

JWG 

San Fernando, B 

10 

16 

8N 

298 

33 

Jan 

19 

23 

14 

4,16 4 

4 

19 

5 

w 







14 

9,16 9 

29370 

28 



JTH 

Cedros 

10 

06 

3N 

298 

07 

Feb 

27, 

23 

13 

0 to 17 6(10) 

4 

06 

6 

w 







16 

9 

29269 

28 



JTH 







Feb 

28, 

23 

9 

2 

4 

04 

7 

w 










28 



JTH 


ISLANDS, INDIAN OCEAN 

Cetlon 


Colombo, A 

o / 

6 64 2 N 

0 / 

79 52 

Oct 9 ’21 

h h h 

14 0,16 2 

O f 

2 34 6 W 

h h 

16 7 

O f 

4 12 4S 

h h 

14 3,16 0 

c 0 9 
38392 

13 

177 2X(78) 

FB 

Colombo, C 

6 64 2 N 

79 62 

Oct 10, 21 

8 8, 9 6 

2 35 2 W 

14 6 

4 16 4S 

9 2 

38446 

11 

177 2X(78) 

FB 


Comoro Islands 


Dzaoudsi 

0 / 

12 47 2 S 

0 / 

46 17 

Jul 6, ’21 

h h h 

11 2 

O f 

6 11 6 W 

h h 

13 2 

O f 

4b 09 2 & 

h h 

11 6 

c g 8 
25687 

13 

177 2X 

FB 

Madagascar 


o / 

0 / 


h h h 

o / 

h h 

o / 

h h 

c a 8 




Diego-Suarex 

12 16 4 S 

49 16 

May 16, ’21 



17 2 

44 11 4 8 




177 2X(78) 

FB 




May 17, 21 

6 3, 7 6 

4 02 3 W 



6 7, 7 3 

25680 

13 


FB 

Boubavato 

12 29 7 S 

49 27 

May 16, 21 

14 1 

4 52 4 W 

12 6 

44 49 4 8 

14 4 

25364 

13 

177 2X 

FB 

Ampasimbana 

12 47 8 S 

49 39 

May 14, 21 

6 7, 7 0 8 2 

5 Ob 2 W 

9 6 

46 01 8 8 

7 3, 7 9 

25480 

13 

177 2X(78) 

FB 

Vohemar 

13 21 2 S 

49 59 

May 11, 21 

7 5,16 2 

6 32 8 W 

16 7 

46 55 2 8 

8 0,14 9 

24702 

13 

177 2X(78) 

FB 

Nobi Be * 

13 24 2 S 

48 18 

May 18 21 

13 2,14 6 

1 20 4E 

16 1 

46 03 6 8 

13 6,14 2 

25316 

13 

177 2X(78) 

FB 

Anjala 

13 62 8 S 

50 06 

May 9, 21 

12 8,13 6 

5 35 4 W 

10 8 

46 44 2 8 

13 1 

25077 

13 

177 2X(78) 

FB 

Sambava 

14 16 6 S 

50 08 

May 7, 21 

15 0,16 2 

6 18 6 W 

17 2 

45 51 7 8 

15 3,15 9 

25392 

13 

177 2X(78) 

FB 

Andempona 

14 36 6 S 

60 10 

May 6 21 

13 3 

5 37 7 W 

11 2 

47 13 8 8 

13 b 

24796 

13 

177 2X 

FB 

Analalava 

14 38 0 S 

47 45 

May 19, 21 

14 0,14 8 

6 03 6 W 

13 1 

47 34 2 8 

14 4 

24242 

13 

177 2X(78) 

FB 

Antalaha 

14 53 6 S 

60 16 

May 5, 21 

6 6, 7 9 

6 22 0 W 

10 1 

47 27 3 8 

6 8, 7 6 

24879 

13 

177 2X(78) 

FB 

Manakabahiny 

15 14 2 S 

60 03 

May 2, 21 



17 6 

48 07 2 8 




177 2X(78) 

FB 




May 3, 21 

6 4, 7 8 

6 12 6 W 



6 7, 7 5 

24172 

13 


FB 

Maroantsetra 

16 26 2 8 

49 43 

May 1, 21 

6 8, 8 0 

6 50 2 W 

9 2 

48 52 6 8 

7 1,77 

23860 

13 

177 2X(78) 

FB 

Rantabe 

16 42 3 S 

40 38 

Apr 29, 21 

9 2 11 7 

5 47 2 W 

13 4 

48 37 2 8 

9 6,11 4 

23868 

13 

177 2X(78) 

FB 

Majunga, B 

16 43 4 S 

46 19 

Jun 30, 21 

12 7,14 0 

6 35 5 W 

9 8 

49 60 6 8 

13 0,13 7 

23349 

13 

177 2X(78) 

FB 




Jul 1 , 21 

6 8 to 18 2 (dv) 

6 35 6 W 





13 


FB 

Andronadrona 

15 46 9 S 

49 12 

Apr 27, 21 

10 6 

6 39 3 W 

13 2 

49 09 8 8 

10 9 

23670 

13 

177 2X(78) 

FB 

Mandntsara 

15 60 8 8 

48 49 

Apr 26, 21 

8 3 9 6 

6 00 6 W 

11 3 

49 31 3 8 

8 6, 9 3 

23268 

13 

177 2X(78) 

FB 


Local disturbance 
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Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inohnation 

Hor 

Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M 

T 

Value 

L 

M T 


Value 

Mag’r 

Dip Circle 


e 

/ 


o 

/ 



h 

h 

h 

o 

/ 



h 

h 

o 




h 

h 


c g 9 




Pointe Sada 

16 

69 

4S 

46 

21 

Jun 

26, *21 

13 

6,14 8 


6 

24 

6 

W 

16 2 


50 

06 

2 

S 

13 

9,14 

6 

23086 

13 

177 2X(78) 

FB 

Andranokelilalma 

16 

20 

8S 

48 

50 

Apr 

22, 21 

12 

6,14 0 


6 

30 

8 

w 

15 7 


49 

58 

1 

s 

12 

9,13 

7 

23330 

13 

177 2X(78) 

FB 

Ambodivelatra 

16 

39 

3S 

48 

39 

Apr 

21, 21 

6 

7, 8 1 


6 

68 

4 

w 

9 3 


50 

23 

7 

s 

7 

0, 7 

8 

23062 

13 

177 2X(78) 

FB 

Marofotsy 

16 

43 

6S 

44 

27 

Jun 

24, 21 

7 

3, 8 6 


7 

23 

2 

w 

10 4 


61 

17 

2 

s 

7 

7, 8 

4 

22504 

13 

177 2X(78) 

FB 

Andilamena 

17 

00 

9S 

48 

34 

Apr 

19, 21 

10 

6,12 4 


6 

42 

3 

w 

16 6 


50 

67 

2 

s 

10 

‘3,11 

6 

22803 

13 

177 2X(78) 

FB 

Fenenve 

17 

22 

4S 

49 

23 

Sep 

21, 21 

8 

6 


0 

38 

1 

E 

7 9 


62 

62 

3 

s 

9 

4 


22180 

Br 1 

Brunner i 

EC 

Imerunandroso 

17 

26 

9S 

48 

34 

Apr 

17, 21 

12 

6,13 9 


3 

43 

4 

w 

16 0 


63 

01 

6 

s 

12 

9,13 

6 

22694 

13 

177 2X(78) 

FB 

Ambatondrazaka 

17 

49 

48 

48 

24 

Apr 

14, 21 

7 

9, 9 3 


7 

14 

0 

w 

10 9 


61 

46 

6 

s 

8 

2, 9 

0 

22334 

13 

177 2X(78) 

FB 







Apr 

16, 21 

5 

9 to 18 2 (dv) 

7 

11 

4 

w 











13 


FB 

Mamtirano, A 

18 

03 

8S 

44 

03 

Jun 

20, 21 

9 

5,11 1 


7 

31 

4 

w 

15 2 


63 

03 

0 

s 

10 

0,10 

8 

21766 

13 

177 2X(78) 

FB 

Tamatave 

18 

09 

6S 

49 

24 

Sep 

16. 21 








10 2 


61 

46 

6 

s 






Brunner ^ 

EC 







Sep 

16, 21 

9 

4 


7 

14 

1 

w 







0 

4 


22275 

Bri 


EC 







Sep 

24, 21 

16 

6 


6 

50 

8 

w 











Bri 


EC 







Sep 

29, 21 

7 

4 


7 

04 

9 

w 











Bri 


EC 

Maintirano, B 

18 

10 

4S 

44 

03 

Jun 

21, 21 

10 

3,11 1, 

14 6 

7 

34 

7 

w 

13 8 


62 

48 

6 

s 

11 

4 


21941 

13 

177 2X(78) 

FB 

Ankatoky 

18 

11 

IS 

44 

07 

Jun 

18, 21 








11 6 


63 

09 

1 

s 






177 14X 

FB 

Tondrolo 

18 

30 

9S 

44 

14 

Jun 

17, 21 

12 

i 


(8 10 W) 

12 7 


63 

34 

7 

s 





177 

177 2X 

FB 

Moramanga, B 

18 

66 

8S 

48 

14 

Apr 

11, 21 

8 

5,10 0 


8 

16 

8 

w 

11 5 


63 

09 

2 

s 

8 

8, 9 

6 

21594 

13 

177 2X(78) 

FB 

Andevorante 

18 

67 

OS 

49 

06 

Mar 

21, 21 

6 

8, 8 3 


11 

08 

0 

w 

10 6 


63 

01 

7 

s 

7 

2, 8 

0 

22016 

13 

177 2X(78) 

FB 

Moramanga, A 

18 

67 

IS 

48 

12 

Apr 

10, 21 

6 

9, 8 6 


8 

36 

6 

w 

10 7 


63 

26 

3 

s 

7 

3, 8 

2 

21360 

13 

177 2X(8) 

FB 

Bonjavilo 

19 

00 

OS 

44 

13 

Jun 

16, 21 

6 

0tol4 l(dv) 

8 

17 

2 

w 

16 9 


53 

58 

8 

s 

14 

9,15 

6 

21209 

13 

177 2X(78) 

FB 







Jun 

16, 21 

14 

5,16 9 


8 

13 

4 

w 











13 


FB 

Ankororiky 

19 

12 

9S 

44 

26 

Jun 

13 21 

10 

1,10 9 


8 

25 

4 

w 

13 0 


64 

13 

1 

s 

10 

4 


21130 

13 

177 2X 

FB 

Vatomandry 

19 

20 

2S 

48 

67 

Mar 

19, 21 

9 

3,10 6 


4 

29 

4 

w 

13 8 


67 

24 

0 

s 

9 

6,10 

3 

20824 

13 

177 2X(78) 

FB 

Belo 

19 

42 

2S 

44 

32 

Jun 

11, 21 

10 

6,16 6 


8 

31 

2 

w 

16 6 


54 

43 

8 

s 

11 

2,15 

2 

20896 

13 

177 2X(7) 

FB 

Mahanoro 

19 

63 

88 

48 

47 

Mar 

16, 21 

14 

8,16 1 


9 

18 

0 

w 







16 

2,15 

8 

21588 

13 


FB 







Mar 

16, 21 

6 

Ito 18 

l(dv) 

9 

17 

7 

w 











13 


FB 







Mar 

17, 21 








8 0 


63 

42 

9 

s 






177 2X(78) 

FB 

Ambinanmdrauo 

20 

05 

2S 

48 

19 

Mar 

13, 21 

12 

7,14 1 


9 

52 

8 

w 

15 4 


63 

24 

4 

s 

13 

1,13 

8 

21724 

13 

177 2X(78) 

FB 

Morondava, A 

20 

17 

4S 

44 

16 

Jun 

8, 21 

6 

7, 8 4 


9 

13 

0 

w 

10 3 


66 

17 

7 

s 

7 

.1, 8 

1 

20302 

13 

177 2X(78) 

FB 

Morondava, B 

20 

17 

7S 

44 

16 

Jun 

8, 21 

16 

8,17 0 


9 

27 

0 

w 

16 2 


66 

16 

8 

s 

16 

6 


20297 

n 

177 2X 

FB 

Mahabo 

20 

23 

IS 

44 

38 

Jun 

6, 21 








16 9 


55 

27 

7 

s 






177 2X(78) 

FB 







Jun 

6, 21 

6 

9, 8 2 


8 

56 

2 

w 







7 

3, 7 

9 

20606 

13 


FB 

Soavina 

20 

23 

6 S 

48 

16 

Mar 

11, 21 

10 

4,11 i 


11 

26 

8 

w 

13 4 


64 

00 

6 

s 

10 

8 


21674 

13 

177 2X 

FB 

Nosivanka 

20 

34 

3 S 

48 

30 

Mar 

9, 21 








17 9 


66 

66 

0 

s 






177 2X 

FB 







Mar 

10, 21 

6 

4, 7 9 


6 

59 

2 

w 







6 

8, 7 

6 

20562 

13 


FB 

Mandabe 

21 

03 

7 S 

44 

66 

Tun 

1, 21 

10 

2,11 6 


9 

30 

4 

w 

16 1 


66 

01 

2 

s 

10 

6,11 

3 

20266 

13 

177 2X(78) 

FB 







Jun 

2, 21 

5 

7 to 18 

l(dv) 

9 

28 

6 

w 











13 


FB 

Mananjary 

21 

14 

6 S 

48 

19 

Mar 

3, 21 

9 

6,11 0 


9 

01 

3 

w 

16 5 


56 

40 

2 

s 

10 

0,10 

7 

20473 

13 

177 2X(78) 

FB 







Mar 

4, 21 

6 

0 to 18 

l(dv) 

8 

57 

5 

w 











U 


FB 

Ambohibe 

21 

21 

1 S 

4) 

31 

May 

26, 21 

8 

8,10 2 


9 

45 

8 

w 

13 4 


56 

38 

5 

s 

9 

2, 9 

9 

10913 

H 

177 2X(78) 

FB 

Anosibe 

21 

24 

2 S 

43 

41 

May 

27 21 








17 0 


66 

40 

1 

s 






177 2X(78) 

FB 







May 

28, 21 

tt 

8 


0 

44 

1 

w 







6 

6 


19917 



FB 

Manja 

21 

27 

7 S 

44 

20 

May 

29, 21 

14 

6,16 0 


9 

H 

4 

w 







14 

9,15 

7 

1096 3 

li 


FB 







May 

30, 21 








7 4 


56 

32 

1 

s 






177 2X(78) 

FB 

Anibinanv-Faraony 

21 

18 

4 S 

48 

10 

Feb 

27, 21 

9 

4 10 8 


10 

04 

6 

w 

14 5 


57 

21 

4 

s 

9 

8,10 

5 

20 370 

H 

177 2X(78) 

FB 

Manakara 

22 

08 

6 H 

48 

02 

Feb 

25, 21 

8 

6, 9 5 


11 

39 

2 

w 

10 9 


57 

11 

7 

s 

9 

0 


19865 

li 

177 2X(78) 

FB 

Mangatmoira 

22 

18 

2 S 

47 

67 

Feb 

24, 21 

12 

8 


11 

48 

1 

w 

15 7 


66 

02 

6 

s 

13 

2 


20664 

13 

177 2X 

FB 

Farofangana 

22 

49 

4 S 

47 

49 

Feb 

21, 21 

10 

7,14 3 


13 

41 

6 

w 

16 0 


57 

17 

4 

s 

11 

1,11 

8 

20554 

13 

177 2X(78) 

FB 

Vangamdraiio 

2d 

20 

8 S 

47 

36 

Feb 

18, 21 

6 

6, 8 0 


15 

23 

0 

w 

9 7 


56 

29 

1 

s 

6 

9, 7 

7 

20038 

li 

177 2X(78) 

FB 

Mansunbondro 

23 

49 

7 S 

47 

31 

Feb 

15, 21 

15 

3,16 8 


14 

46 

2 

w 

18 3 


57 

11 

6 

s 

15 

8,16 

5 

20462 

13 

177 2X(78)* 

FB 

Beholoka 

23 

64 

5 S 

43 

40 

Jan 

11, 21 

9 

4,10 8 


11 

17 

6 

w 

13 9 


58 

40 

1 

s 

9 

8,10 

5 

18862 

13 

177 2X(78) 

FB 

Manantenina 

24 

16 

6 S 

47 

18 

Feb 

13, 21 

6 

6, 8 2 


12 

23 

8 

w 

14 3 


58 

09 

9 

s 

7 

0, 7 

8 

19158 

13 

177 2X(78) 

FB 

labako 

24 

37 

1 S 

47 

10 

Fob 

11, 21 

15 

7,17 0 


11 

62 

3 

w 

18 3 


68 

24 

6 

s 

16 

0,16 

7 

18988 

13 

177 2XC78) 

FB 

Itampolo 

24 

40 

8 S 

43 

56 

Jan 

14, 21 

7 

9, 9 3 


11 

65 

6 

w 

11 4 


69 

22 

0 

s 

8 

3, 9 

0 

18636 

13 

177 2X(78) 

FB 

Ampanihy 

24 

41 

2 S 1 

44 

43 

Jan 

21, 21 

6 

7, 8 3 


11 

46 

4 

w 

14 0 


59 

16 

6 

s 

7 

0, 7 

8 

18668 

13 

177 2X(78) j 

FB 

Tsimilofo 

24 

69 

4 S 

46 

09 

Jan 

23, 21 

16 

3,16 6 


11 

42 

2 

w 

18 3 


59 

19 

5 

s 

15 

7 16 

3 

18556 

13 

177 2X(78) 1 

FB 

Bevilany 

25 

00 

4 S 

46 

33 

Feb 

3, 21 

16 

0,16 3 


U 

47 

4 

w 

17 8 


59 

05 

8 

s 

15 

3,16 

0 

18667 

13 

177 2X(78) 

FB 

Androka 

26 

01 

7 S 

44 

04 

Jan 

16, 21 

17 

0,18 4 


11 

63 

1 

w 







17 

3,18 

1 

18323 

13 


FB 







Jan 

16, 21 

5 

8 to 18 

l(dv) 

11 

64 

1 

w 











13 


FB 







Jan 

17, 21 








17 b 


59 

66 

5 

s 






177 2X(78) 

FB 

Fort Dauphin 

26 

02 

1 S 

46 

68 

Feb 

8, 21 

7 

6, 9 2 


12 

01 

4 

w 

10 9 


59 

04 

0 

s 

8 

0, 8 

8 

18716 

13 

177 2X(78) 

FB 

Ambovombe 

25 

10 

6 S 

46 

02 

Jan 

31, 21 

15 

8,17 3 


10 

19 

6 

w 







16 

1,16 

9 

18306 

13 


FB 







Feb 

1, 21 

6 

8 to 18 

l(dv) 

10 

24 

0 

w 











13 


FB 







Feb 

2, 21 








6 7 


60 

18 

0 

s 






177 2X(78) 

FB 

Tsihombe 

25 

19 

1 S 

46 

27 

Jan 

29, 21 

7 

1, 8 5 


13 

10 

2 

w 

10 6 


59 

19 

4 

s 

7 

5, 8 

2 

18424 

13 

177 2X(78) 

FB 

Faux Cap 

26 

34 

0 S 

46 

30 

Tan 

27, 21 

9 

8,11 2 


11 

67 

9 

w 

14 9 


60 

50 

2 

s 

10 

2,10 

9 

17890 

13 

177 2X(78) 

FB 

Cap Samte Mane 

25 

37 

1 S 

46 

08 

Jan 

26, 21 

14 

1,15 0 


11 

40 

0 

w 

17 0 


59 

31 

1 

s 

14 

6 


18334 

13 

177 2X(78) 

FB 


Zanzibar 



o / 

o / 


h h h 

o / 

h h 

o / 

h h 

0 g 8 




Zanzibar 

6 10 1 S 

39 11 

Jul 10, ’21 

7 2, 8 6 

4 21 4 W 

10 6 

35 30 2 S 

7 6, 8 3 

28474 

13 

177 2X(78) 

FB 


^ Brunner ina>snetoineter and dip oirole of the Tananarive Observatory * 15X rejected 
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Land Magnetic Observations, 1921-1926 
ISLANDS. MEDITERRANEAN 


Station 

Latitude 

Long 
East 
of Or 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Cucle 


o / 

0 / 


h h h 

o / 

h h 

o / 

h h 

c g s 




Naxos 

37 06 4 N 

25 23 

Jul 14, '22 

7 8, 9 4 

2 16 5 W 

9 9,10 0 

51 22 6 N 

8 2, 9 0 

26408 

12 

El 7 

PHD 

Hhodes 

36 26 6 N 

28 12 

Aug 1 , 22 

6 1 to 18 3(dv) 

1 28 1 W 





12 


PHD 




Aug 2, 22 

10 8,15 0 

1 28 0 W 

7 8, 8 1 

50 39 8 N 

9 5,10 4 

26770 

12 

El 7 

PHD 




Aug 2, 22 



12 9,13 2 

50 38 5 N 

13 8,14 6 

26798 

12 

El 7 

PHD 

Candia (Crete) 

35 19 3 N 

25 09 

Tul 19, 22 

8 8,10 5 

2 35 8 W 

11 2,11 4 

49 12 3 N 

9 3,10 2 

27192 

12 

El 7 

PHD 




Jul 20, 22 

6 0 to 18 0(dv) 

2 35 0 W 



6 2 to 










j 



17 9 (d^) 

27205 

12 


PHD 




Jul 21, 22 


i 

6 0 to 













17 6 (dv) 

49 12 6 N 




El 7 

PHD 

LarnaJiA (Cyprus) 

34 53 7 N 

33 38 

Aug 7, 22 

10 2,11 9 

0 06 8 E 

13 3,13 5 

48 53 8 N 

10 7,11 6 

28298 

12 

El 7 

PHD 


ISLANDS. PACIFIC OCEAN 

Bismabck Archipelago 


Rabaul 

0 / 

4 12 7 8 

O f 

152 12 

Deo 6, ’21 
Deo 8, 21 

h h h 

10 1,11 7 

10 6,14 6 

0 / 

6 10 4 E 
6 10 0 E 

h h 

14 1,14 3 

0 2, 9 4 

0 f 

19 42 4 8 
19 42 8 8 

h h 

10 6,11 4 
10 9,16 0 

c g 8 
36386 
36380 

24 

24 

El 24 

El 24 

DGC 

DGC 

Cook Islands 




0 / 

0 f 


h h h 

0 / 

h h 

0 f 

h h 

c g 8 




Avarua (Tekeu), B* 

21 11 4 S 

200 15 

Jul 17, ’22 

10 6,12 7 

11 65 1 E 

13 8,14 0 

38 57 4 S 

11 0,12 1 

32700 

24 

El 24 

DGC 

Avarua (Coral Beach), 













C* 

21 11 4 S 

200 15 

Jul 10, 22 



10 8,11 1 

38 34 4 8 




El 24 

DGC 




Jul 10, 22 



13 4,13 6 

38 34 8 8 




El 24 

DGC 




Jul 12, 22 

10 0,11 8 

12 33 4 E 



10 6,11 4 

32879 

24 


DGC 




Jul 13, 22 

8 7,10 4 

12 35 0 E 



9 2,10 0 

32883 

24 


DGC 




Jul 13, 22 

16 4,17 0 

12 36 0 E 



16 8,16 6 

32848 

24 


DGC 




Jul 15, 22 

7 0 to 18 0(dv) 

12 36 3 E 





24 


DGC 

Avarua’*’ (Range Lights) 

21 11 5 8 

200 15 

Apr 16, 22 

12 4,14 0 

11 56 2 E 

11 6,11 7 

38 58 6 8 

12 9,13 7 

32726 

24 

El 24 

DGC 




Jun 19, 22 

10 4,10 6 

11 66 1 E 

11 1,11 3 

38 57 6 8 

14 2,15 1 

32688 

24 

El 24 

DGC 




Jun 20, 22 

6 7 to 17 0(dv) 

11 68 0 E 





24 


DGC 




Jun 21, 22 



6 9 to 













17 1 (dv) 

38 58 2 S 




El 24 

DGC 




Jun 22, 22 

6 8,17 2 

11 58 8 E 



7 2 to 













17 1 (dv) 

32679 

24 


DGC 




Jun 22, 22 

7 2 to 17 l(dv) 

11 67 7 E 





24 


DGC 




Jun 27, 22 

6 9 to 18 0(dv) 

11 59 6 E 





24 


DGC 




Jun 30, 22 



5 8 to 













17 4 (dv) 

39 00 1 8 




El 24 

DGC 




Jul 3, 22 

6 6,18 0 

11 58 8 E 



7 0 to 













17 7 (dv) 

32698 

24 


DGC 




Jul 3, 22 

7 0 to 17 7(dv) 

11 66 7 E 





24 


DGC 


Ellice Islands 


Nftnomea Island, 
Niutao Island 
Nanoxnana Island 
Nui ledand 

Vaitupu Island 
Nukufetau Island 
Funafuti Island, B 

Funafuti Island, A 

Kukulailai 


h h h ' 


5 

40 

4 

8 

176 

08 

Sep 

14. 

'21 

11 

1, 

13 

8 

9 

18 

0 

E 

6 

06 

6 

8 

177 

21 

Sep 

15, 

21 

13 

1. 

14 

9 

0 

02 

7 

E 

6 

17 

6 

8 

176 

20 

Sep 

13, 

21 

10 

6, 

12 

6 

8 

58 

6 

E 

7 

15 

0 

8 

177 

10 

Sep 

9. 

21 

13 

8, 

15 

2 

9 

16 

1 

E 







Sep 

12, 

21 

11 

6 

11 

7 

9 

22 

2 

E 

7 

29 

2 

8 

178 

41 

Sep 

8, 

21 

10 

2, 

13 

1 

9 

09 

2 

E 

8 

01 

7 

8 

178 

20 

Sep 

7, 

21 

10 

2, 

13 

4 

9 

16 

7 

E 

8 

31 

2 

8 

179 

11 

Sep 

6, 

21 

13 

3, 

16 

2 

9 

15 

3 

E 







Sep 

17, 

21 









8 

31 

5 

8 

179 

11 

Sep 

16, 

21 

13 

5j 

15 

2 

9 

15 

7 

E 







Sep 

17, 

21 









9 

22 

1 

8 

179 

60 

Sep 

19, 

21 

10 

8, 

14 

0 

8 

51 

4 

E 


h h 

0 / 

h h 

c g 8 



14 6,14 7 

16 34 2 8 

11 6,13 4 

35932 

24 

El 24 

11 1,11 3 

15 45 5 8 

13 6,14 5 

36487 

24 

El 24 

14 3,14 6 

17 00 4 8 

11 1,12 1 

36380 

24 

El 24 



14 2,15 0 

36092 

24 


10 6,10 9 

19 04 2 S 



24 

El 24 

14 0,14 3 

19 02 6 8 

10 7,11 6 

36164 

24 

El 24 

14 2,14 4 

20 20 2 S 

10 8,13 0 

36202 

24 

El 24 



13 8,15 8 

35338 

24 


9 7,10 2 

21 14 9 S 




El 24 

12 8,13 0 

21 06 6 S 

14 0,14 8 

35350 

24 

24 

El 24 

10 2,10 4 

22 27 8 8 

11 2,13 6 

36380 

24 

El 24 


DGC 

DGO 

DGC 

DGC 

DGC 

DGC 

DGC 

DGC 

DGC 

DGC 

DGC 

DGC 


* Local disturbance 
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Fiji Islands 


Station 

Latitude 

Long 
East 
of Qr 

Date 

Declination 

Inchnation 

Hor Intensity 

Instruments 


Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Obs’r 

Lautoka 

0 f 

17 36 6 S 

o / 

177 26 

Oct 8, ’21 

h h h 

7 6, 9 2 

o / 

9 57 8 E 

h h 

10 4,10 6 

o / 

38 01 0 S 

h h 

8 0, 8 9 

CVS 

34784 

24 

El 24 

DGC 

Suva, Dr Klotz^a Sto 
iton 

18 08 4 S 

178 26 

Oct 5, 21 

14 6,16 1 

10 38 6 E 

16 7,17 0 

38 26 6 S 

14 9,16 7 

34864 

24 

El 24 

DOC 


Hawaiian Islands 



Q / 

o / 


h h h 

o / 

h k 

e / 

h h 

e g 8 




Sisal, Honolulu Mag- 













netio Observatory, 













Pier A 

21 19 2 N 

201 66 

Apr 18, ’21 





11 0,12 0 

28884 

5 


C VI 




Apr 18, 21 





16 2,16 0 

28868 

5 


C VI 




Apr 19, 21 

8 7, 8 9, 9 4 

9 66 3 E 



14 4,15 2 

28820 

5 


C VI 




Apr 19, 21 

9 6,10 1,10 2 

9 63 1 E 





5 


0 VI 




Apr 21, 21 



9 4,10 3 

39 24 6 N 




El 26 

0 VI 




Apr 21, 21 



10 8,14 0 

39 24 2 N 




£1 25 

0 VI 




Apr 21, 21 



14 4,15 1 

39 26 7 N 




El 25 

0 VI 




Apr 22, 21 



9 1, 9 3 

39 26 7 N 

10 4,11 0 

28810 

5 

El 25 

C VI 




Apr 22, 21 



9 4, 9 6 

39 26 4 N 




BI 25 

0 VI 




Apr 22, 21 



9 8,10 0 

39 26 0 N 




El 25 

0 VI 




Apr 22, 21 



11 6 

39 26 6 N 




El 25 

C VI 




Apr 23, 21 



9 7, 9 9 

39 26 6 N 




El 25 

C VI 




Apr 23, 21 



11 0,11 2 

39 24 4 N 




El 25 

0 VI 

Sisal, A 

21 19 2 N 

201 66 

Apr 16, 21 





9 4,10 4 

28700 

5 


C VI 




Apr 16, 21 





13 9,14 8 

28806 

5 


C VI 




Apr 20, 21 

7 9, 8 1, 8 6 

10 00 6 B 

13 3,14 4 

39 26 3 N 



6 

El 25 

C VI 




Apr 20, 21 

8 8, 9 2 

9 60 8 E 

14 9,15 3 

39 28 2 N 



6 

El 25 

C VI 




Apr 20, 21 



16 8,16 i 

39 28 6 N 




El 25 

C VI 




Apr 20, 21 



16 8,17 2 

39 29 0 N 




El 25 

0 VI 




Apr 21, 21 

8 2 

9 69 2 E 





5 


C VI 




Apr 25, 21 





8 6, 9 5 

28832 

5 


C VI 




Apr 25, 21 





16 0,15 9 

28808 

5 


C VI 


Lord Howe Islands 



o / 

o / 


h h h 

0 / 

h h 

o / 

h h 

0 g 8 




Lord Howe Island 

31 31 S 

169 04 

Tan 12, ’23 

6 9, 7 7 

12 18 7 E 

7 3, 7 4 

69 18 8 S 

7 9 

28453 


El 24 

DQC 


Malay Abchipelaoo^ 



0 / 

0 / 


A h h 

0 t 

h h 

0 / 

h h 

c g a 




Kudat 

6 63 3N 

116 60 

Dec 9, ’23 



15 1,15 3 

2 19 0 S 

15 6 

39366 

24 

El 24 

DGC 

Tesselton 

5 58 4 N 

116 09 

De( 6, 23 

9 6,11 0 

1 58 8 E 

9 0, 9 2 

4 27 0 S 

9 9,10 6 

30399 

24 

El 24 

DGC 




Deo 10, 23 

14 4,16 7 

2 00 3 E 

16 0,16 2 

4 28 8 S 

14 7,16 9 

19366 

24 

El 24 

DGC 

Sandakan 

6 51 7 N 

118 25 

Dec 8, 23 

8 7,10 0 

2 03 0 E 

10 4,10 6 

4 13 6 S 

9 0, 9 7 

16283 

24 

El 24 

DGC 

Labuan 

5 16 6N 

116 17 

Deo 11, 23 

14 9,16 2 

2 00 4 E 

16 6,16 7 

6 09 4 B 

16 2,15 8 

39362 

24 

El 24 

DGC 




Deo 12, 23 

7 0, 7 1 

1 67 4 E 

10 6,10 7 

6 09 6 S 

9 1, 9 8 

39400 

24 

El 24 

DGC 




Deo 12, 23 

8 9,10 1 

1 68 8 E 





24 


DGC 

Bandjermasin 

3 19 7 S 

114 35 

Nov 16, 23 

9 2, 10 4 

2 06 6 E 

8 7, 8 9 

24 46 2 S 

9 6,10 2 

38046 

24 

El 24 

DGC 




Nov 17, 23 

8 0, 9 4 

2 05 6 E 



9 1 

38027 

24 


DGC 

Makassar 

5 08 0 S 

119 25 

Nov 8. 23 

12 4,14 1,16 3 

2 27 8 E 



14 4,15 0 

37789 

24 


DGC 




Nov 9, 23 

8 0, 0 1 

2 24 2 E 

7 6, 7 7 

27 07 2 S 

8 3, 8 9 

37780 

24 

El 24 

DGC 




Nov 9, 28 



11 3,11 6 

27 04 6 S 




El 24 

DGC 

Welteyreden (Batavia), 













A 

6 11 OS 

106 60 

Oct 29. 23 





21 4,22 3 

36838 

24 


DGC 




Oot 29 , 23 





23 0,23 8 

36848 

24 


DGC 




Oot 30, 23 





0 7, 1 6 

36874 

24 


DGC 




Nov 22, 23 





23 4,24 2 

36878 

24 


DGC 

Weltevreden (Batavia), 













C 

6 11 0 S 

106 60 

Oct 26, 23 





20 0,21 0 

36894 

24 


DQC 




Oot 26, 23 





21 7,22 6 

36882 

24 


DGC 




Oct 26, 23 





23 4,24 2 

36870 

24 


DQC 




Nov 23, 23 





1 2, 1 9 

36869 

24 


DGC 




Nov 23, 23 





19 7,20 4 

36866 

24 


DGC 

Weltevreden (Batavia), 













D 

6 11 0 S 

106 60 

Nov 22, 23 

21 2 to 22 6 (6) 

0 62 0 E 





24 


DGC 


1 The island of Java is moluded under this group instead of under the general heading, Islands, Indian Ocean, as in Volumes 11 and HI of these Researches 
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ISLANDS. PACIFIC OCEAN 

Malay Abchipblago— 


Station 

Latitude 

Lone 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Weltevreden (Batavia) , 
B 

0 / 

6 11 S 

0 / 

106 50 

Oct 31, ’23 
Nov 1, 23 

h h h 

O f 



■ 


1 




Marquesas Islands 


Puamau 

o / 

9 46 6S 

0 / 

221 07 

May 20, ’22 

h h h 

10 1,16 3 

o / 

8 49 7E 

mm 

o / 

h h 

10 6,14 9 

c g a 
33826 

24 


DGC 

Atuona 

9 48 6S 

220 58 

May 10, 22 

8 0,10 9 

11 58 8 E 

15 4,15 7 

21 43 4 S 

8 8,10 6 

32398 

24 

El 24 

D(3C 




May 12, 22 

6 5tol7 8(dv) 

12 08 4 E 





24 

DGC 


New Caledonia (Including Loyalty Islands) 




Faagouzneno 

o / 

e / 


h h h 

0 / 

h h 

o / 

h h 

c g a 




20 29 2 S 

164 11 

Deo 4, ’22 

16 1,16 6 

9 22 7E 

14 3,14 6 

45 48 0 S 

16 4,16 3 

33623 

24 

El 24 

DGC 

Lifu Island (Keppanie) 

20 46 8 S 


Deo 5, 22 

7 5, 9 0 

9 16 4E 

9 4, 9 6 

45 49 6 S 

7 8, 9 2 

33648 

24 

El 24 

DGC 

167 09 

Nov 17, 22 

9 6,11 0 

9 66 7E 

15 4,15 6 

45 31 6 S 

9 9,10 7 

33604 

24 

El 24 

DGC 




Nov 18, 22 

6 8tol8 0(dv) 

9 57 6E 





24 


DGC 




Nov 20, 22 

6 4 to 17 6 (dv) 

9 68 OE 



6 0 to 






Nov 21, 22 





17 0 (dv) 

33606 

24 


DGC 






7 1 to 





Mar4 Island (Tatyn) 

21 32 6 S 

167 53 

Nov 16, 22 



17 6 (dv) 

16 9,16 1 

45 31 1 S 
47 02 8 S 

14 5,15 2 

32737 

24 

El 24 

El 24 


Bourail 

21 37 S 

166 29 

Dec 9, 22 

12 6,14 0 

9 69 6 E 

11 8,12 1 

46 43 2 S 

13 0,13 7 

33412 

24 

El 24 


Noumea 

22 16 3 S 

166 28 

Nov 28, 22 

14 0,16 6 

10 30 8 E 

13 2,13 4 

47 23 0 S 

14 4,15 2 

33196 

24 

El 24 





Nov 29, 22 

7 1,98 

10 24 9 E 

10 3,10 6 

47 19 0 S 

7 6, 9 4 

33226 

24 

El 24 

S e SB 




Nov 30, 22 

7 9, 9 3 

10 26 3 E 

7 4, 7 6 

47 23 0 S 

8 2, 9 0 

33184 

24 

El 24 

§9 


New Guinba 


Mambare 
Tamata Junotion 
Buna Bay 
Cape Nelson 
Ipoteto Island 
Kwato Island 
Samarai, B 
Samarai, A, 

Suau Island 


o / 

o / 



h h h 

0 / 

8 04 3S 

148 01 

Jan 

2, ’22 

14 4,15 8 

5 21 8E 

8 22 1 S 

147 60 

Jan 

1, 22 

9 1,10 9 

6 17 3E 

8 40 3S 

148 26 

Jan 

4, 22 

7 3, 8 8 

5 27 OE 

9 03 3S 

149 17 

Jan 

6, 22 

12 4,14 7 

6 24 8E 

9 38 OS 

160 01 

Jan 

7, 22 



10 37 3 S 

160 38 

Dec 

24, 21 

12 6,14 2 

4 48 OE 

10 37 3 S 

160 40 

Deo 

22, 21 

14 6,16 2 

8 40 OE 

10 37 4 S 

150 40 

Deo 

16, 21 

15 2,16 8 

8 35 1 E 



Doc 

17, 21 



10 42 2 S 

150 16 

Doc 

20, 21 

10 2,11 7 

6 21 IE 


h h 

0 / 

h h 

c g a 




16 3,16 6 

28 43 9 S 

14 8,15 4 

36846 

24 

El 24 

DGC 

15 9,16 1 

29 04 7 S 

9 6,10 6 

36720 

21 

El 24 

DGC 

9 3, 9 5 

29 32 4 S 

7 7, 8 5 

36622 

24 

El 24 

DGC 

16 2,16 4 

29 47 7 S 



24 

El 24 

DGC 

17 4,17 6 

31 13 6 S 




El 24 

DGC 

11 2,11 5 

32 40 6 S 

13 1,13 8 

36693 

24 

El 24 

DGC 

16 7,16 9 

32 44 OS 

15 0,15 8 

37162 

24 

El 24 

DGC 



16 6,16 5 

38016 

24 


DGC 

9 6, 9 9 

33 12 4 S 




El 24 

DGC 

13 0,13 2 

33 14 6 S 

10 6,11 4 

36598 

24 

El 24 

DGC 


New Hebeides 


Hoe Harbor 

o / 

16 09 S 

O f 

167 07 

Jan 1, ’23 

h h h 

o r 

h h 

14 6,14 8 

0 / 

37 10 6 S 

h k 

15 4,16 1 

c g a 
35122 

24 

El 24 

DGC 

Lucanville 

15 32 S 

167 09 

Dec 20, 22 

9 6,10 4,15 4 

8 62 8E 

15 9,16 0 

37 29 8 S 

11 2,15 1 

35319 

24 

El 24 

DGC 

Bingdove 

16 38 S 

168 10 

Deo 19, 22 

14 2,16 2 

11 19 3 E 

16 8,16 0 

40 06 6 S 

14 6 

33974 

24 

El 24 

DGC 

Fila 

17 44 3 S 

168 19 

Dec 23, 22 

13 9,16 6 

9 40 6E 

10 8,11 0 

40 31 0 S 

14 4,15 2 

34732 

24 

El 24 

DGC 




Deo 26, 22 

8 7,10 3 

9 36 6E 

15 8,16 0 

40 34 4 S 

9 1,10 0 

34767 

24 

El 24 

DGC 




Dec 27, 22 

7 1, 8 7 

9 35 OE 

9 1, 9 3 

40 34 2 S 

7 6, 8 4 

34738 

24 

El 24 

DGC 




Deo 28, 22 

14 8,16 2 

9 41 OE 

14 3,14 5 

40 32 7 S 

15 2,15 9 

34728 

24 

El 24 

DGC 


Samoa Islands 


Apia, Samoa Observa- 
tory, A 


0 / 

O f 



h h h 

o / 

h h 

o / 

h h 

c g a 



13 48 4 S 

188 14 

Jul 

1, ’21 





10 9,11 8 

35264 

5 




Jul 

1, 21 





14 4,15 4 

35244 

5 




Jul 

2, 21 





10 6,11 6 

35259 

5 




Jul 

6, 21 

9 8 to 11 6 (6) 

10 11 8 E 





5 



C VI 
C VI 
C VI 
C VI 















Results of Land Obsebvations, 1921-1926 

ISLANDS. PACIFIC OCEAN 

Samoa Islands — Continued 


97 


Station 


Apia, Samoa Observa- 
tory, A — Concluded 


Apia, Samoa Observa- 
tory, JB 


Latitude 


13 48 4 S 


Long 
East 
of Gr 


188 14 


13 48 4 S 


Apia, Samoa Observa- 
tory, N Pier 


Apia, Samoa Observa- 
tory. SB Pier 

Apia, Samoa Observa- 
tory, West Pieri 


13 48 4 S 


13 48 4 S 
13 48 4 S 


188 14 


188 14 


188 14 


188 14 


Date 


Jul 

6, 

'21 

Jul 

6, 

21 

Jul 

6, 

21 

Jul 

7. 

21 

Jul 

12, 

21 

Jul 

12, 

21 

Jul 

13. 

21 

Jul 

13, 

21 

Jul 

13, 

21 

Jul 

13, 

21 

Jul 

15, 

21 

Jul 

15. 

21 

Jul 

15, 

21 

Jul 

15, 

21 

Jul 

16, 

21 

Jul 

18, 

21 

Jul 

18, 

21 

Jul 

19, 

21 

Jul 

19, 

21 

Jul 

19, 

21 

Jul 

19, 

21 

Jul 

20, 

21 

Jul 

1, 

21 

Jul 

2, 

21 

Jul 

6, 

21 

Jul 

7, 

21 

Jul 

8, 

21 

Jul 

8, 

21 

Tul 

11, 

21 

Jul 

11, 

21 

Jul 

11, 

21 

Jul 

12, 

21 

Jul 

12, 

21 

Jul 

13, 

21 

Jul 

13, 

21 

Jul 

13, 

21 

Jul 

15, 

21 

Jul 

15, 

21 

Jul 

16, 

21 

Jul 

18, 

21 

Jul 

18, 

21 

Jul 

18, 

21 

Jul 

19, 

21 

Jul 

19, 

21 

Jul 

20, 

21 

Jul 

7, 

21 

Jul 

8, 

21 

Jul 

8, 

21 

Jul 

9, 

21 

Jul 

11, 

21 

Jul 

12, 

21 

Jul 

12, 

21 

Jul 

12, 

21 

Jul 

13, 

21 

Jul 

13, 

21 

Jul 

15, 

21 

Jul 

20, 

21 

Jun 

23, 

21 

Jun 

24, 

21 

Jun 

24, 

21 

Jun 

26, 

21 

Jun 

26, 

21 

Jun 

26, 

21 

Jun 

28, 

21 


Declination 

Inclination 

Her Intensity 

Instruments 










Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


h h h 

0 / 

h h 

o / 

h h 

C 0 8 








10 2,11 0 

36296 

24 


DGC 





13 2,14 0 

36282 

24 


DGC 





14 8 

36246 

24 


DGC 





9 8,10 6 

36267 

24 


DGC 





9 6,10 7 

35269 

25 


G VI 





11 7 

36243 

25 


0 VI 





7 8, 9 0 

36226 

26 


C VI 





10 1 

36236 

25 


C VI 





11 6,12 2 

35216 

6 


0 VI 





13 S 

35246 

6 


0 VI 

8 1, 8 2, 8 6 

10 12 9 E 





24 


DGC 

8 8, 9 2, 9 3 

10 12 3 E 





24 


DGC 

15 7,17 4 

10 13 6 E 





24 


DGC 

15 8 to 17 4 (dv) 

10 13 8 E 





24 


DGC 



10 6,11 6 

30 01 6 S 




El 26 

C VI 

10 0,10 1,10 9 

10 12 1 E 

14 4,14 8 

30 00 8 S 



26 

El 26 

C VI 

11 1,11 6,11 8 

10 12 6 E 

15 4,15 8 

30 01 4 S 



26 

El 26 

C VI 



10 4 (3) 

30 00 0 S 




El 26 

C VI 



13 3,13 6 

30 00 2 S 




El 24 

DGC 



14 0,14 2 

30 01 0 S 




El 24 

DGC 



14 7,16 0 

30 01 0 S 




El 24 

DGC 



9 5 to 









12 0 (6) 

29 69 9 S 




El 26 

0 VI 





14 4,16 4 

35244 

26 


OVl 





10 6,11 7 

35245 

26 


C VI 

9 8 to 11 6(6) 

10 12 3 E 





26 


0 VI 





14 0,14 9 

35216 

24 


DGC 





9 8,10 8 

35234 

24 


DGC 





12 8,16 1 

35246 

24 


DGC 

10 0,10 3,10 8 

10 12 2 E 





24 


DGC 

11 0,11 6,11 8 

10 11 3 E 





24 


DGC 





14 4,16 6 

35244 

26 


C VI 





9 6,10 7 

35228 

5 


C VI 





11 7 

35226 

6 


C VI 





7 7, 0 0 

35220 

5 


C VI 





10 1 

35226 

5 


C VI 





12 2,13 8 

35222 

26 


C VI 

10 2,10 4,10 9 

10 12 0 E 





24 


DGC 

11 1,11 6,11 7 

10 12 9 E 





24 


DGC 



10 7,11 6 

30 06 2 S 




El 24 

DGC 

10 0 to 11 8(6) 

10 12 5 E 





6 


C VI 



14 4,14 9 

30 03 8 S 




El 24 

DGC 



16 4,15 8 

30 04 6 S 




El 24 

DGC 



9 8,10 9 

30 03 6 S 




El 24 

DGC 



11 8 to 









16 0 (7) 

30 02 8 S 




El 25 

C VI 



14 9 to 









17 1 (6) 

30 0 3 6 S 




El 7 

0 VI 





14 0,14 9 

36278 

5 


0 VI 





9 8,10 8 

35248 

5 


C VI 





12 8,16 1 

35260 

6 


C VI 





9 7,11 0 

36267 

6 


C VI 

10 0 to 11 8(6) 

10 08 7 E 





5 


C VI 





9 6,10 8 

36279 

24 


DGC 





11 8 

36293 

24 


DGC 





14 3,16 6 

35258 

5 


C VI 





7 8, 9 1 

36272 

24 


DGC 





10 1 - 

35280 

24 


DGC 

10 2 to 11 7(6) 

10 09 0 E 





5 


C VI 



14 9 to 









17 1 (6) 

30 04 2 S 




El 25 

C VI 





14 9,16 6 

35200 

24 


E&C 

11 0,11 8 

10 08 0 E 



14 3,15 0 

35212 

24 


B&C 





15 8 

35189 

24 


B&G 

9 4, 9 7,11 2 : 

10 10 1 E 



10 1,10 8 

36227 

24 


E&C 





16 8,16 5 

35232 

24 


E&C 

9 0,10 4 

10 09 8 E 



9 3,10 0 

35199 

24 



11 0,13 6 

10 11 6 E 



11 6,13 2 

35209 

24 


DGC 


* Weal P%er was examined before these observations and found to be magnetic 
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Land Magnetic Obseevations, 1921-1926 

ISLANDS, PACIFIC OCEAN 
Samoa Islands — Concluded 


Station 

Latitude 

Long 
Eaat 
of Gr 

Date 

Declination 

Inclinataon 

Hor Intensity 

Instruments 

Obs’r 

! 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Apia» Samoa Obaerva- 














tory, Weat P%er * — 

o / 

o / 



h h h 

o / 

h h 

o / 

h h 

c g s 




Conduded 

13 48 4 S 

188 14 

Jun 

29, ’21 

10 8,12 2 

10 08 6 E 



13 4 

35158 

24 


DGC 




Jun 

30, 21 

10 9 

10 10 4 E 





24 


DGC 




Jul 

1. 21 





10 8,12 1 

35223 

24 


DGC 




Jul 

1, 21 





14 4,15 3 

35223 

24 


DGC 




Jul 

2, 21 





10 6,11 6 

35226 

24 


DGC 




Jul 

6, 21 

9 8,10 0,10 4 

10 10 2 E 





24 


DGC 




Jul 

5, 21 

10 6,11 4,11 6 

10 09 8 E 





24 


DGC 




Jul 

6, 21 





9 0 to 














13 9 (5) 

35244 

5 


C VI 




Jul 

7, 21 





9 8,10 1 

35214 

5 


0 VI 

\ 



Jul 

7, 21 





14 0 

35221 

25 


C VI 




Jul 

8, 21 





9 8,10 8 

35206 

26 


C VI 




Jul 

8, 21 





12 8,15 1 

36212 

25 


C VI 




Jul 

9, 21 





9 7,11 0 

35211 

24 


DGC 




Jul 

11, 21 

10 0 to 11 8(6) 

10 09 0 E 





26 


CVI 




Jul 

11, 21 





14 4,16 5 

35224 

24 


DGC 




Jul 

12, 21 





14 3,15 6 

35218 

24 


DGC 




Jul 

13, 21 





11 6,13 8 

35224 

24 


DGC 




Jul 

15, 21 

8 1 to 9 3 (6) 

10 10 0 E 





5 


CVI 




Jul 

18, 21 

10 0,10 1,10 9 

10 11 3 E 





24 


DGC 




Jul 

18, 21 

11 1,11 6,11 8 

10 11 7 E 





24 


DGC 




Jul 

20, 21 





11 1,11 8 

35218 

24 


DGC 

Tau Ic^nd 

14 13 S 

190 28 

Aug 

23, 21 

14 4,14 7 

9 36 8 E 

16 0,16 2 

30 54 2 S 



24 

El 24 

DGC 




Aug 

24, 21 





7 8, 8 7 

34474 

24 


DGC 

Pago Pago 

14 17 0 S 

189 19 

Aug 

12, 21 



14 3,14 8 

29 14 0 S 

10 8,11 9 

36078 

24 

El 24 

DGC 




Aug 

16, 21 

7 6,79 

9 37 4 E 

14 1,14 5 

29 14 8 S 

9 6,10 6 

36038 

24 

El 24 

DGC 


Society Islands 



o r 

e / 


h h h 

0 / 

h h 

o / 

h h 

c g 8 




Pomt Fareute, A* 

17 31 6 S 

210 26 

Apr 24, ’22 

9 4,11 3 

10 11 0 E 

13 6,13 8 

30 54 4 S 

10 1,11 0 

32377 

24 

El 24 

DGC 

Pomt Fareute, B 

17 31 5 S 

210 26 

Jun 12, 22 



7 1 to 













17 6 (dv) 

30 56 8 S 




El 24 

DOC 




Jun 13, 22 

6 6, 7 6 

10 15 9 E 



7 0 

32378 

24 


DGC 

Papeete* 

17 31 8 S 

210 27 

Apr 25, 22 



10 6,10 8 

30 05 0 S 

13 6,14 4 

33277 

24 

El 24 

DGC 

Papeete, Secondary* 

17 31 8 S 

210 27 

Apr 26, 22 

9 7, 9 9 

8 23 9 E 





24 



Solomon Islands 


e / 

0 r 


h h h 

Q / 

h h 

O f 

h h 

c g 8 




Paul Island 

7 04 4 S 

156 63 

Nov 16, ’21 

9 7,11 5 

6 56 0 E 

14 1,14 3 

25 11 0 S 

10 2,11 2 

36801 

24 

El 24 

DGC 

Sabcana Island 

7 26 8 S 

157 40 

Nov 18, 21 

10 4,14 3 

7 04 2 E 

9 6, 9 8 

26 26 6 S 

10 8,12 6 

36392 

24 

El 24 

DGC 

Binskin’s Station 

7 47 5 S 

156 35 

Nov 17, 21 

8 0,10 1 

7 16 3 E 

11 4,11 6 

26 32 2 S 

8 5, 9 6 

36643 

24 

El 24 

DGC 

Gizo 

8 06 0 S 

166 61 

Nov 16, 21 





9 0,10 2 

36656 

24 


DGC 




Nov 19, 21 

9 8,11 7 

7 00 1 E 

8 6, 8 9 

26 35 8 S 

10 3,11 2 

36662 

24 

El 24 

DGC 




Deo 1, 21 

7 8, 8 0 

6 67 2 E 

9 1, 9 3 

26 36 6 S 



24 

El 24 

DGC 

Makambo 

9 04 9 S 

160 12 

Nov 7, 21 

10 7,14 5 

7 41 6 E 

15 4,16 7 

28 00 5 S 

12 1,14 0 

36532 

24 

El 24 

DGC 

Tulagi 

9 06 6 S 

160 11 

Nov 23, 21 

16 5,18 0 

7 55 0 E 

15 6,15 8 

27 23 2 S 

16 9,17 6 

36632 

24 

El 24 

DGC 




Nov 26, 21 

9 9,11 4 

7 52 8 E 

13 6 13 8 

27 22 1 S 

10 2,11 1 

36655 

24 

El 24 

DGC 

Aola 

9 31 2 S 

160 30 

Nov 9, 21 

12 9,13 0 

7 26 0 E 

10 9,11 2 

28 34 6 S 

13 3 

36078 

24 

El 24 

DGC 

Reie 

9 33 4 S 

160 39 

Nov 10, 21 

11 1,13 4 

7 41 8 E 

14 0,14 2 

28 40 4 S 

11 8,13 0 

36144 

24 

El 24 

DGC 


Tokelau Islands 


Atafu Island 

O f 

8 32 2S 

0 / 

187 29 

Sep 21, ’21 

h h h 

0 f 

h h 

13 0,13 2 

o / 

18 37 8 S 

h h 

14 2,15 0 

c g a 
35356 

24 

El 24 

DGC 

Pakaofu Island 

9 23 OS 

188 45 

Sep 22, 21 

9 8,11 5 

8 43 6E 

13 0,13 2 

20 28 6 S 

10 3,11,1 

35303 

24 

El 24 

DGC 

Swaina Island 

11 03 S 

188 55 

Sep 23, 21 

8 8,10 2 

9 12 5E 

10 8,11 0 

25 49 6 S 

9 2, 9 9 


24 

El 24 

DGC 


Tonga Islands 


Neiafu 

0 / 

18 39 S 

0 / 

186 01 

Sep 30, ’21 

h h h 

14 1,16 0 

o / 

10 47 4 E 

h h 

13 2,13 4 

o / 

37 58 6 S 

h h 

14 6,15 6 

c 0 a 
34202 

24 

El 24 

DGC 

Nukualofa 

21 07 6 S 

184 47 

Oct 3, 21 

10 8,11 6 

11 18 2 E 

14 0,14 2 

41 46 8 S 

11 9,13 1 

33600 

24 

El 24 

DGC 


*Local duturbauoe 
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Latitude 

Long 
East 
of Qr 

Date 

Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

O v&ulOII 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

Puka Puka Island 

Tikei Island 

o / 

14 48 S 

14 67 S 

0 r 

221 10 

216 26 

May 26, ’22 
May 26, 22 
May 3, 22 

h h h 

14 0,16 7 

o / 

g 46 6E 

h h 

8 0, 8 2 
10 6,10 8 

o t 

24 66 1 S 
26 38 4 S 

h h 

14 4,16 3 

c g a 
33080 

24 

El 24 

El 24 

■ 

Angatau Island 

15 49 4 S 

219 07 

May 31, 22 
May 29, 22 

9 2,10 9 

10 28 6 E 

7 9.81 

26 47 0 S 

9 6,10 6 

32992 

24 

El 24 


Fakahma Island 

16 67 8 S 

219 61 

8 8,11 2 

10 14 2 E 

12 7,13 0 

26 37 7 S 

9 9,10 8 

33106 

24 

El 24 

¥ 


ARCTIC REGION 

Arctic Sea 




0 

/ 


0 

f 




h h 

h 

o 

/ 


h h 

e 

/ 


h 

h 

c g 8 





No 

351 

76 

44 

N 

144 

09 

Jun 

25, 

’24 

16 8,17 3 

1 

30 

E 

10 6 

84 

32 

3N 

10 

6 

osssr 

806 

205 

236 

SAW 








Jun 

26, 

24 

18 0 


1 

29 

9E 








8 



FM 

No 

362 

76 

43 

N 

144 

06 

Jun 

26, 

24 

17 0 


1 

09 

IE 








8 



FM 

No 

360 

76 

41 

N 

146 

08 

Jun 

23, 

24 

10 8 


0 

17 

E 








806 



HUS 

No 

368 

76 

39 

N 

139 

28 

Jul 

26, 

24 

9 4,11 

2 

1 

16 

E 

10 6 

84 

44 

3N 

10 

6 

05S76 

806 

205 

236 

HUS 

No 

363 

76 

39 

N 

144 

06 

Jun 

27, 

24 






10 2 

84 

28 

9 N 

10 

2 

06619 

806 

205 

236 

OW 

No 

357 

76 

38 

N 

140 

38 

Jul 

21, 

24 

14 7,16 

7 

0 

16 

E 

15 7 

84 

29 

8 N 

15 

7 

osese 

806 

205 

236 

HUS 

No 

369 

76 

30 

N 

139 

00 

Jul 

30, 

24 

9 6,11 

6,15 3 

1 

07 

E 

10 6 

84 

44 

3N 

10 

6 

06384 

806 

205 

236 

SAW 

No 

365 

76 

34 

N 

144 

00 

Jun 

30, 

24 






10 1 

84 

25 

8N 

10 

0 

06668 

906 

205 

236 

OW 

No 

354 

76 

34 

N 

144 

01 

Jun 

28, 

24 

17 4 


1 

26 

4E 








8 



FM 

No 

356 

76 

30 

N 

143 

68 

Jul 

2, 

24 

17 1 


1 

04 

7E 








8 



FM 

No 

239 

76 

17 

N 

163 

28 

Sop 

7, 

23 






9 9 

83 

36 

6N 

9 

8 

064SS 

806 

205 

123 

OW 

No 

238 

76 

16 

N 

163 

28 

Sep 

6, 

23 

17 1 


6 

69 

4E 







8 



FM 

No 

234 

76 

12 

N 

163 

68 

Aug 

30, 

23 






15 2 

83 

27 

0 N 

9 

8,11 0 

06664 

8 

205 

123 

SAW 








Aug 

30, 

23 






16 7 

83 

28 

1 N 

16 

2 

06618 

806 

205 

67(3) 

OW 








Aug 

30, 

23 










16 

7 

06608 

806 



OW 

No 

349 

76 

11 

N 

146 

11 

Jun 

10, 

24 






10 4 

84 

07 

0 N 

10 

4 

06999 

806 

205 

2367(3) 

OW 

No 

348 

76 

09 

N 

149 

30 

Jun 

6, 

24 






10 1 

83 

47 

7N 

10 

1 

06337 

806 

205 

236 

OW 

No 

347 

76 

09 

N 

149 

45 

Jun 

4, 

24 

17 6 


0 

17 

E 








805 



FM 

No 

235 

76 

09 

N 

164 

00 

Aug 

81, 

23 

16 7 


3 

34 

4E 








8 



FM 

No 

240 

76 

08 

N 

163 

22 

Sop 

11, 

23 






10 0 

88 

43 

0 N 

10 

0 

00481 

806 

205 

123 

OW 








Sep 

11, 

23 

17 2 


7 

23 

IE 








8 



FM 

No 

233 

76 

07 

N 

164 

06 

Aug 

27, 

23 






10 8 

83 

23 

0 N 

10 

8 

06696 

806 

205 

123 

OW 

No 

346 

76 

06 

N 

160 

26 

Jun 

3, 

24 

16 3 


0 

31 

E 

10 1 

88 

45 

6 N 

10 

1 

06360 

806 

205 

236 

SAW 








Jun 

3, 

24 

17 6 


0 

40 

9E 








8 



FM 

No 

241a 

76 

06 

N 

163 

19 

Sep 

12, 

23 

9 8 


7 

21 

3E 








8 



FM 

No 

2416 

76 

05 

N 

163 

27 

Sep 

12, 

23 

17 1 


6 

62 

7E 








8 



FM 

No 

237 

76 

04 

N 

163 

60 

Sop 

3, 

23 






10 2 

83 

13 

0 N 

10 

2 

06867 

806 

205 

123 

OW 

No 

236 

76 

04 

N 

164 

02 

Sep 

1, 

23 

9 1 


2 

21 

9E 








8 



FM 








Sep 

1, 

23 






10 3 

88 

16 

2N 

10 

3 

06816 

806 

205 

123 

OW 

No 

345 

76 

02 

N 

150 

49 

Jun 

2, 

24 

16 2 


0 

36 

E 








806 



FM 

No 

242 

76 

01 

N 

163 

26 

Sep 

14, 

23 






10 0 

82 

34 

7N 

10 

0 

07699 

806 

206 

12 

OW 

No 

243 

76 

00 

N 

163 

26 

Sep 

16, 

23 

9 8 


4 

48 

OE 








8 



FM 

No 

244 

76 

66 

N 

162 

69 

Sep 

17, 

23 

9 0 


6 

19 

6E 








8 



FM 








Sop 

17, 

23 






10 6 

82 

46 

9 N 

10 

6 

07396 

806 

206 

123 

OW 

No 

232 

76 

66 

N 

164 

32 

Aug 

24, 

23 






10 1 

88 

01 

ON 

10 

1 

07063 

806 

205 

123 

OW 

No 

280 

76 

55 

N 

164 

61 

Aug 

21, 

23 

16 9 


6 

06 

6 E 








8 



FM 

No 

344 

76 

54 

N 

162 

27 

May 19, 

24 

10 0 


0 

36 

E 








806 



HUS 

No 

231 

76 

54 

N 

164 

49 

Aug 

23, 

23 

17 1 


6 

12 

6E 








8 



FM 

No 

229 

76 

52 

N 

164 

62 

Aug 

20, 

23 






10 2 

82 

67 

3N 

10 

2 

07118 

806 

205 

123 

OW 








Aug 

20, 

23 

16 9 


6 

22 

4E 








8 



FM 

No 

329 

75 

49 

N 

164 

04 

Apr 

11, 

24 

16 7 


3 

04 

7E 








8 



FM 

No 

330 

75 

49 

N 

154 

06 

Apr 

14, 

24 






10 0 

83 

41 

8N 

10 

0 

06441 

806 

206 

236 

OW 








Apr 

14, 

24 

16 8 


3 

41 

9E 








8 



PM 

No 

328 

76 

49 

N 

154 

16 

Apr 

10, 

24 






10 6 

83 

47 

7N 

10 

6 

06311 

805 

206 

236 

OW 

No 

335 

76 

48 

N 

154 

01 

Apr 

23, 

24 

17 3 


3 

36 

1 E 








8 



PM 

No 

336 

75 

48 

N 

164 

02 

Apr 

24, 

24 






10 9 

83 

29 

0 N 

10 

9 

06661 

806 

205 

263 

OW 








Apr 

24, 

24 






10 9 

83 

27 

3N 

10 

9 

06683 

806 

206 

17(3) 

OW 

No 

333 

76 

48 

N 

154 

03 

Apr 

18, 

24 

16 6 


3 

40 

9E 








8 



FM 

No 

337 

76 

48 

N 

154 

03 

Apr 

26, 

24 

17 8 


3 

51 

8E 





15 

7,17 0 

06779 

8 



SAM 

No 

389a 

76 

48 

N 

164 

04 

Apr 

30, 

24 

17 9 


3 

45 

8E 







8 



PM 

No 

332 

75 

48 

N 

154 

05 

Apr 

17, 

24 






10 6 

83 

27 

9N 

10 

6 

06666 

806 

205 

236 

OW 

No 

331 

76 

48 

N 

164 

07 

Apr 

16, 

24 

17 6 


3 

33 

9E 








8 



PM 

No 

334 

75 

48 

N 

164 

07 

Apr 

21, 

24 






11 3 

83 

31 

7N 

11 

3 

06616 

806 

205 

236 

OW 








Apr 

21, 

24 

17 0 


3 

04 

7E 








8 



FM 

No 

338 

75 

48 

N 

164 

08 

Apr 

28, 

24 






10 1 

83 

29 

1 N 

10 

1 

06667 

806 

205 

236 

OW 








Apr 

28, 

24 

17 0 


3 

39 

OB 








8 



FM 

No 

327 

75 

48 

N 

154 

42 

Apr 

9, 

24 

16 7 


Q 

SO 

7E 








8 



PM 
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ARCTIC REGION 

Arctic Sea — Cordtnued 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Local Mean Tune Value 



O f 


0 




h h h 

0 / 

No 

326 

75 48 

N 

155 02 

Apr 

8, 

’24 

16 2 

1 62 4E 

No 

228 

75 47 

N 

166 04 

Aug 

16, 

23 

18 0 

6 00 3E 

No 

343 

75 46 

N 

153 53 

May 15, 

24 

16 1 

2 28 6E 

No 

341 

75 46 

N 

153 54 

May 12, 

24 

16 7 

2 22 OE 

No 

342 

76 46 

N 

153 54 

May 14, 

24 



No 

245 

75 46 

N 

162 54 

Sep 

21, 

23 

9 0 

5 17 OE 






Sep 

21, 

23 



No 

227 

75 46 

N 

165 18 

Aug 

14, 

23 



No 

326 

75 43 

N 

155 38 

Apr 

7, 

24 








Apr 

7, 

24 

16 2 

2 21 IE 

No 

340 

76 42 

N 

154 44 

May 

5, 

24 



No 

226 

76 38 

N 

166 29 

Aug 

6, 

23 








Aug 

6, 

23 

16 9 

8 58 8E 

No 

226 

75 38 

N 

166 38 

Aug 

3, 

23 



No 

224 

75 36 

N 

166 37 

Aug 

2, 

23 

17 6 

9 20 8E 

No 

211 

75 35 

N 

164 18 

Jul 

7, 

23 

9 7 

5 53 4E 

No 

210 

76 34 

N 

164 12 

Jul 

6, 

23 

17 9 

5 33 E 

No 

223 

75 34 

N 

166 33 

Aug 

1, 

23 

17 9 

8 40 3 E 

No 

213 

75 33 

N 

164 57 

Jul 

12, 

23 

17 1 

6 57 6 E 

No 

214 

76 32 

N 

165 00 

Jul 

13, 

23 

18 1 

6 39 E 

No 

209 

76 31 

N 

164 46 

Jul 

3, 

23 








Jul 

3, 

23 



No 

216 

76 31 

N 

166 31 

Jul 

17, 

23 



No 

222 

76 30 

N 

166 39 

Jul 

31, 

23 








Jul 

31, 

23 



No 

246 

76 29 

N 

163 40 

Sep 

24, 

23 



No 

208 

76 29 

N 

165 28 

Jun 

27, 

23 

18 0 

7 18 E 

No 

203 

76 28 

N 

164 30 

Jun 

20, 

23 

21 0 

6 46 E 

No 

207 

76 28 

N 

165 41 

Jun 

26, 

23 

17 9 

7 22 E 

No 

204 

76 27 

N 

164 65 

Jun 

21, 

23 

18 2 

6 00 B 

No 

221 

76 26 

N 

166 46 

Jul 

30, 

23 

17 6 

8 14 9 E 

No 

247 

76 26 

N 

163 44 

Sep 

26, 

23 

9 1 

5 23 6 E 

No 

206 

76 25 

N 

166 10 

Jun 

22, 

23 



No 

212 

75 24 

N 

164 38 

Jul 

10, 

23 








Jul 

10, 

23 

17 3 

6 40 i E 

No 

216 

75 24 

N 

167 06 

Jul 

20, 

23 



No 

286 

76 23 

N 

168 03 

Dec 

29, 

23 

12 2 

2 19 0 E 

No 

206 

76 23 

N 

166 26 

Jun 

23, 

23 

17 8 

7 14 E 

No 

218 

75 23 

N 

167 28 

Jul 

23, 

23 

17 1 

6 46 7 E 

No 

284 

76 22 

N 

168 00 

Deo 

27, 

23 

12 4 

2 20 1 E 

No 

286 

75 22 

N 

158 02 

Dec 

28, 

2i 



No 

217 

76 22 

N 

167 19 

Jul 

21, 

23 

18 1 

6 12 3 E 

No 

324 

75 21 

N 

157 47 

Apr 

4 

24 

16 4 

2 17 3 E 

No 

202 

75 21 

N 

164 32 

Jun 

18, 

23 



No 

219 

75 21 

N 

166 52 

Jul 

26, 

23 








Jul 

26, 

23 

17 5 

6 33 1 E 

No 

220 

75 21 

N 

166 53 

Jul 

27, 

23 



No 

323 

75 20 

N 

157 61 

Apr 

3, 

24 



No 

287 

75 20 

N 

158 04 

Dec 

31, 

23 



No 

297 

75 19 

N 

166 22 

Jan 

24, 

24 

10 4,11 7 

1 27 8 E 

No 

322 

75 19 

N 

157 55 

Apr 

2, 

24 

15 6 

2 10 4 E 

No 

281 

76 19 

N 

158 29 

Deo 

20, 

23 

15 1 

2 38 8 E 

No 

318 

75 18 

N 

168 04 

Mar 

24, 

24 








Mar 

24, 

24 

16 6 

2 01 8 E 

No 

282 

75 18 

N 

168 34 

Dec 

21, 

23 



No 

283 

75 18 

N 

168 38 

Deo 

22, 

23 

12 8 

2 33 3 E 

No 

208 

75 17 

N 

156 26 

Jan 

25, 

24 



No 

321 

76 17 

N 

158 01 

Mar 

31, 

24 

15 8 

2 04 1 E 

No 

320 

75 17 

N 

168 06 

Mar 

28, 

24 








Mar 

28, 

24 

15 7 

2 26 4 E 

No 

319 

75 17 

N 

168 15 

Mar 

26, 

24 

'15 7 

2 19 0 E 

No 

266 

75 17 

N 

159 16 

Nov 

17, 

23 

8 9 

2 57 8 E 

No 

201 

76 17 

N 

164 32 

Jun 

17, 

23 

17 7 

5 38 3 E 

No 

299 

76 16 

N 

156 30 

Jan 

26, 

24 

90 

1 20 2 E 

No 

296 

76 16 

N 

156 46 

Jan 

21, 

24 








Jan 

21, 

24 

14 9 

1 35 6 E 

No 

316 

76 16 

N 

168 35 

Mar 

19, 

24 

16 3 

2 20 4 E 

No 

274 

76 16 

N 

168 69 

Deo 

6, 

23 

9 1 

3 20 0 E 

No 

317 

75 16 

N 

158 16 

Mar 

22, 

24 








Mar 

22, 

24 

15 3 

2 07 4 E 

No 

276 

76 16 

N 

168 67 

Dec 

7, 

23 

9 0 

2 51 2 E 


' 




Deo 

7, 

23 



No 

267 

75 15 

N 

169 11 

Nov 

19, 

23 



- 





Nov 

19, 

23 

16 4 

2 55 6 E 


Hor Intensity 


Instruments 


Mag’r Dip Circle 



83 39 5 N 10 2 

82 44 0 N 10 3 

82 66 7 N 10 2 

83 06 8 N 9 8 

82 66 3 N 14 8 
82 47 2 N 10 9 

82 49 6 N 10 3 


82 42 9 N 10 2 


82 43 4 N 11 1 
82 40 9 N 10 4 

16 6,16 9 
82 47 4 N 10 4 
82 46 3 N 11 1 
82 46 2 N 11 1 
82 41 6 N 10 2 


82 46 6 N 10 6 


10 3,11 6 
82 41 2 N 10 7 
82 40 1 N 10 7 

82 35 1 N 10 7 


82 43 6 N 15 5 


82 37 3 N 10 7 
82 33 2 N 10 7 

10 7,11 9 
82 46 7 N 9 8 
82 47 4 N 116 

10 4,11 7 

10 1,11 6 

82 43 4 N 10 4 

82 43 1 N 10 3 

82 46 2 N 10 3 

82 43 7 N 10 0 


82 43 6 N 10 4 


82 42 2 N 10 4 


82 38 2 N 10 7 
82 40 0 N 10 2 


206 123 
206 123 
206 236 

205 236 

206 123 


205 123 
205 123 

205 123 

206 123 
205 67(3) 
205 123 


205 12 J 
205 123 


205 123 

206 12 i 


205 236 
205 12 i 


206 123 
206 123 










Results of Land Observations, 1921-1926 


Long 

Latitude East Date 
of Gr 


ARCTIC REGION 

Abctic Sea — Conhmted 


Decimation 


Inclination 


Hot Intensity Instruments 


Local Mean Tunc Value LMT Value LMT Value Mae'r Dip Circle 


No 268 

76 15 N 

169 20 

No 269 

76 16 N 

169 27 

No 270 

76 16 N 

159 31 

No 265 

75 15 N 

159 36 

No 280 

76 14 N 

168 46 

No 279 

75 14 N 

168 50 

No 273 

75 14 N 

169 14 

No 248 

76 14 N 

163 65 

No 301 

76 13 N 

156 32 

No 300 

76 13 N 

156 36 

No 302o 

76 13 N 

166 38 

No 3026 

76 13 N 

166 46 

No 316 

76 13 N 

168 46 

No 276 

76 13 N 

159 02 

No 277 

76 13 N 

169 02 

No 303 

76 12 N 

166 67 


No 263 
No 266 
No 198 
No 311 


N 168 38 

N 168 47 

N 169 01 
N 169 42 

N 164 40 
N 157 39 


75 07 N 159 00 

76 06 N 159 27 

76 06 N 164 48 
76 06 N 167 47 
76 06 N 169 01 


21, ’23 
>v 23, 23 
>v 24, 23 
>v 16, 23 

30 18, 23 

30 17, 23 
30 3, 23 

30 3, 23 

p 28, 23 

p 28, 23 

n 31, 24 
a 28, 24 
n 28, 24 
b 1, 24 
b 2, 24 
IT 17, 24 
ir 17, 24 
o 12, 23 
0 13, 23 
0 13, 23 
6 4, 24 

b 4, 24 
b 4. 24 
ir 14, 24 
tr 14, 24 ; 
br 10, 24 
ir 10, 24 ; 

0 14, 23 : 

V 26, 23 

V 26, 23 ; 

1 16, 23 

> 8, 24 

> 8, 24 ] 

r 12, 24 5 

> 12, 24 

. 16, 24 ] 

18, 24 

19, 24 
14, 24 
14, 24 1 

> 6, 24 1 

r 12, 23 

12, 24 
r 30, 23 
r 30, 23 

22, 24 
22, 24 1 
r 3, 24 
r 3, 24 1 

13, 23 
11, 24 
19, 24 
19, 24 1 

^ 9. 23 

18, 23 1 
11, 23 

■ 7, 24 

■ 7 , 24 2( 
26, 24 
26, 24 V 

7, 23 l\ 

8, 23 

6, 23 i: 

6, 23 

7, 23 li 

19, 23 

7, 24 i 
7, 24 
1, 23 

9, 24 i 
16, 23 

4, 23 
1, 23 


2 58 2 E 


5 26 9 E 
1 29 7 E 


2 22 9E 
2 44 7E 


2 19 8E 
2 42 4E 


2 08 8E 
2 13 2E 


1 47 6E 

2 10 2 E 


1 69 5E 

2 64 8E 


2 48 4 E 
6 21 0 B 


2 64 3E 
5 34 8E 


“ ' h h 

10 4,11 £ 
82 42 0 N 10 2 

82 38 6 N 10 4 

82 44 6 N 10 6 

82 38 7 N 10 6 
82 43 0 N 10 0 


82 41 8 N 10 3 
82 41 0 N 10 3 
82 38 0 N 10 4 


82 37 3 N 11 1 
82 36 9 N 11 1 
82 42 3 N 11 2 
82 41 7 N 11 3 

15 8,17 0 
82 38 6 N 10 7 

82 38 4 N 10 7 


82 38 7 N 10 3 

82 34 0 N 9 8 
82 37 8 N 10 6 


82 36 0 N 10 6 
82 37 2 N 10 6 


82 41 0 N 10 4 


82 28 ^ N 10 3 


82 31 6 N 10 6 
82 33 0 N 10 2 


82 29 3 N 10 3 


82 32 9 N 10 4 
82 32 4 N 10 6 

82 26 1 N 10 2 

82 22 3 N 17 3 
82 33 7 N 10 9 

82 28 7 N 10 3 


82 11 0 N 16 9 

82 22 8 N 10 4 

82 13 3 N 10 0 

82 29 4 N 16 6 
82 14 1 N 9 9 

82 08 9 N 9 9 
82 10 4 N 10 6 
82 12 6 N 10 7 


206 123 
206 123 


206 123 
206 67(3) 
206 123 
206 67(3) 


206 123 
206 236 


206 123 
205 236 


206 236 
206 236 


205 123 

206 236 


206 236 
206 123 

206 123 
206 123 
206 123 
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Land Magnetic Obsebvations, 1921-1926 

ARCTIC REGION 

Abctic Sea — Continued 





Long 

Date 

Decimation 

Inclination 

Her Intensity 

Instruments 

Obs> 

Station 

Latitude 

East 
















of Gr 


Local Mean Time 

Value 

L M 

T 

Value 

L M 

T 

Value 

Mag’r 

Dip Circle 



0 f 


0 / 


h 

h h 

o / 

h 

h 

0 r 

h 

h 

c 0 <» 




FM 

No 193 

74 55 

N 

165 31 

May 31, ’23 

17 2 


6 29 OE 







8 



No 267 

74 54 

N 

162 10 

Got 22, 23 




10 3 


82 20 5 N 

10 3 


077S1 

806 

205 

123 

OW 




Oot 22, 23 

17 4 


3 33 5E 







8 



FM 

No 269 

74 63 

N 

161 58 

Oct 26, 23 




10 1 


82 10 5 N 

10 1 


07896 

805 

205 

123 

OW 

No 253 

74 50 

N 

165 42 

Oct 12, 23 




10 4 


82 03 0 N 

10 4 


080B8 

806 

205 

123 

OW 





Oct 12, 23 

18 1 


6 37 IE 







8 



FM 

No 268 

74 49 

N 

162 23 

Oct 23, 23 

17 5 


3 50 7E 







8 



FM 

No 192 

74 47 

N 

165 49 

May 29, 23 




11 6 


82 02 0 N 

11 6 


080£IB 

806 

205 

12} 

OW 




May 29, 23 

17 3 


6 03 OE 







8 



FM 

No 3396 

74 45 

N 

154 26 

May 1 , 24 




10 3 


83 31 6 N 

10 3 


06600 

806 

205 

236 

OW 

No 260a 

74 45 

N 

165 00 

Oct 5, 23 




11 3 


82 04 8 N 

11 2 


07977 

806 

205 

123 

OW 





Oct 5, 23 




11 3 


82 04 4 N 

11 2 


07984 

806 

205 

(17 W) 

OW 

No 2506 

74 45 

N 

166 00 

Oct 5, 23 







10 5, 

11 8 

07974 

8 



HUS 

No 184 

74 43 

N 

166 20 

May 8, 23 




11 6 


81 57 8 N 

11 5 


08091 

806 

205 

123 

OW 

No 183 

74 43 

N 

166 24 

May 7, 23 

16 6 


5 44 4 E 







8 



FM 

No 185 

74 42 

N 

166 09 

May 11, 23 




11 1 


82 00 1 N 

11 0 


08061 

806 

205 

123 

OW 





May 11, 23 

17 0 


5 33 1 E 







8 



FM 

No 182 

74 42 

N 

166 22 

May 4, 23 




10 6 


82 05 6 N 

10 6 


07948 

806 

205 

123 

OW 

No 186 

74 41 

N 

166 10 

May 14, 23 




10 7 


81 59 2 N 

10 6 


08077 

806 

205 

123 

OW 





May 14, 23 




10 7 


81 58 9 N 

10 6 


06074 

z06 

205 

(17 W) 

OW 





May 14, 23 

16 6 


6 40 8 E 







8 



FM 

No 181 

74 41 

N 

166 20 

May 2, 23 

16 7 


5 43 8 E 







8 



FM 

No 191a 

74 40 

N 

166 09 

May 25, 23 







10 1, 

11 4 

08080 

8 



nus 

No 1916 (tent) 

74 40 

N 

166 09 

May 25, 23 




10 9 


81 58 3 N 

10 9 


08077 

806 

205 

12} 

OW 

No 251 

74 39 

N 

165 30 

Oct 8, 23 




10 1 


81 59 2 N 

10 0 


08084 

806 

205 

123 

OW 

No 189 

74 39 

N 

166 13 

May 22, 23 




10 4 


81 59 7 N 

10 4 


08048 

806 

205 

123 

OW 





May 22, 23 

17 0 


5 35 0 E 







8 



FM 

No 190 

74 39 

N 

166 14 

May 24, 23 

17 5 


5 41 6 E 







8 



FM 

No 180 ' 

74 39 

N 

166 34 

Apr 30, 23 




10 0 


82 01 6 N 

10 0 


08016 

806 

205 

123 

OW 





Apr 30, 23 

16 6 


5 48 6 E 







8 



FM 

No 252 

74 38 

N 

165 40 

Oct 9, 23 

20 6 


4 66 4 E 







8 



FM 

No 187 

74 38 

N 

166 18 

May 18, 23 




10 3 


82 03 9 N 

10 3 


07991 

806 

205 

123 

OW 

No 188 

74 38 

N 

166 20 

May 19, 23 

17 4 


5 40 8 E 







8 


FM 

No 179 

74 29 

N 

167 26 

Apr 27, 23 




10 7 


81 54 0 N 

10 7 


08164 

806 

205 

123 

OW 





Apr 27, 23 

16 5 


6 16 2 E 







8 



FM 

No 166 

74 27 

N 

168 56 

Mar 28, 23 

15 9 


7 16 6 E 







8 



FM 

No 176 

74 26 

N 

167 51 

Apr 20, 23 




10 1 


81 52 0 N 

10 1 


08160 

806 

205 

123 

OW 

No 178a 

74 26 

N 

167 51 

Apr 23, 23 




10 5 


81 47 4 N 

10 4 


08£6S 

806 

205 

123 

OW 

No 1786 

74 26 

N 

167 SO 

Apr 25, 23 

16 4 


6 28 1 £ 







8 


FM 

No 177 

74 26 

N 

167 52 

Apr 21, 23 

15 9 


6 40 5 E 







8 



HUS 

No 166 

74 26 

N 

168 46 

Mar 30, 23 




10 8 


81 48 6 N 

10 8 


08814 

806 

205 

123 

OW 

No 167 

74 24 

N 

168 35 

Apr 2, 23 




10 8 


81 48 6 N 

10 8 


08861 

806 

205 

123 

OW 

No 164 

74 24 

N 

169 04 

Mar 26, 23' 




10 8 


81 43 0 N 

10 7 


08314 

806 

205 

123 

OW 





Mar 26, 23 

15 9 


6 49 7 E 






8 


FM 

No 168 

74 22 

N 

168 31 

Apr 4 , 23 

15 8 


6 55 8 E 







8 



FM 

No 176 

74 21 

N 

168 31 

Apr 18, 23 

16 5 


6 43 1 E 







8 



FM 

No 172 

74 20 

N 

168 25 

Apr 12, 23 

16 5 


6 42 2 E 







8 



FM 

No 173 

74 20 

N 

168 26 

Apr 13, 23 




10 8 


81 44 8 N 

10 8 


06600 

806 

205 

123 

OW 

No 171 

74 20 

N 

168 28 

Apr 11, 23 







10 1, 

11 2 

08248 

8 

HUS 

No 169 

74 20 

N 

168 32 

Apr 6 , 23 




10 0 


81 46 6 N 

10 0 


08847 

806 

205 

123 

OW 





Apr 6 , 23 

15 7 


6 49 0 E 






8 

FM 

No 170 

74 20 

N 

168 35 

Apr 9 , 23 




10 8 


81 47 6 N 

10 8 


08880 

806 

205 

12.} 

OW 

No 174 




Apr 9 , 23 

16 6 


6 47 5 E 







8 

FM 

74 19 

N 

168 28 

Apr 16, 23 




10 2 


81 46 0 N 

10 3 


08868 

805 

205 

123 

OW 

No 145 




Apr 16 , 23 

16 3 


6 63 5 E 







8 

FM 

74 17 

N 

169 59 

Feb 20, 23 



7 46 7 E 

11 0 


81 40 3 N 

11 0 


08866 

806 

205 

123 

OW 

No 163 




Feb 20, 23 

18 3 








8 

FM 

OW 

74 16 

N 

169 30 

Mar 24, 23 
Mar 23, 23 




10 3 


81 41 6 N 

10 3 


08886 

805 

205 

123 

No 162 

74 13 

N 

169 43 

16 6 


7 26 8 E 





8 

FM 

FM 

FM 

OW 

FM 

OW 

FM 

FM 

OW 

HUS 

FM 

OW 

FM 

OW 

OW 

FM 

No 144 

74 13 

N 

169 55 

Feb 19, 23 

19 6 


7 37 7 E 







8 



No 161 

74 12 

N 

169 46 

Mar 21, 23 

15 7 


7 31 1 E 







8 



No 160 

74 11 

N 

169 42 

Mar 20, 23 




11 0 


81 38 6 N 

11 0 


08867 

806 

205 

123 

No 159 

74 10 

N 

169 38 

Mar 19, 23 

1 15 8 


7 03 6 E 





8 

No 168 

No 157 

74 10 
74 10 

N 

N 

169 45 
169 49 

Mar 17, 23 
Mar 16, 23 

I 15 6 


7 35 6 E 

11 0 


81 37 7 N 

11 0 


08884 

806 

s 

205 

123 

No 153 

74 10 

N 

169 52 

Mar 8, 23 

I 20 6 


7 51 6 E 







8 



No 166 

No 147 

74 10 
74 10 

N 

N 

169 58 

170 03 

Mar 13, 23 
Feb 23, 23 

\ 



10 6 


81 38 0 N 

10 6 
16 0, 

,17 2 

08886 

08348 

806 

8 

205 

123 

No 166 

74 10 

N 

170 04 

Mar 12 23 

» 15 6 


7 46 7 E 




8 

806 

8 

806 

806 

8 



No 154 

74 09 

N 

170 13 

Mar 10, 23 
Mar 10, 23 

} 15 5 


7 60 1 E 

10 5 


81 38 4 N 

10 5 


08886 

205 

123 

No 148 

No 143 

No 140 

74 07 
74 06 
74 06 

N 

N 

N 

170 06 
170 06 
170 16 

Feb 24, 2J 
Feb 17, 23 
Feb 12, 23 

i 

5 

5 17 6 


7 54 7 E 

10 8 
10 1 


81 40 7 N 
81 32 4 N 

10 8 
10 0 


08880 

08477 

205 

205 

123 

1 
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Results of Land Observations, 1921-1926 

ARCTIC REGION 

Arctic Sea — Continued 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Xnolmation 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 


o / 

o t 


h h k 

o / 

h h 

o / 

h h 

0 g s 




No 149 

74 06 N 

170 06 

Feb 25, ’23 

19 7 

7 45 5E 





8 


FM 

No 141 

74 06 N 

170 16 

Feb 13, 23 



11 8 

81 36 9 N 

11 8 

0844S 

805 

206 123 

OW 

No 142 

74 04 N 

170 10 

Feb 16, 23 

19 8 

7 60 6 E 





8 


FM 

No 162 

74 02 N 

170 28 

Mar 6, 23 



11 3 

81 36 7 N 

11 4 

08440 

805 

206 123 

OW 




Mar 6 , 23 

19 3 

8 02 4 E 





8 


FM 

No 161 

74 01 N 

170 47 

Mar 3, 23 



10 7 

81 34 7 N 

10 7 

08455 

805 

206 123 

OW 




Mar 3, 23 

19 6 

7 69 8 E 





8 


-pm 

No 139 

74 00 N 

170 32 

Feb 10, 23 



11 0 

81 33 7 N 

11 1 

08480 

805 

205 123 

OW 

No 160 

73 59 N 

170 38 

Mar 1, 23 

19 6 

8 04 3E 

11 8 

81 30 3 N 

11 8 

08517 

8 

206 123 

WAM 

No 137 

73 64 N 

170 40 

Feb 7, 23 

17 0 

7 48 7E 





8 


FM 

No 138 

73 64 N 

170 49 

Feb 8, 23 

17 2 

7 60 4E 





8 


FM 

No 136 

73 63 N 

170 39 

Feb 6, 23 



16 3 

81 27 3 N 

16 3 

08606 

805 

206 123 

OW 

No 136 

73 52 N 

170 38 

Fob 5, 23 

17 2 

7 62 2E 





8 


FM 

No 134 

73 61 N 

170 39 

Feb 3, 23 



11 2 

81 26 7 N 

11 2 

0861 i 

805 

205 123 

OW 

No 133 

73 60 N 

170 39 

Feb 2, 23 

17 4 

7 63 7E 





8 


FM 

No 132 

73 42 N 

171 16 

Jan 30 , 23 



11 9 

81 12 3 N 

11 9 

08846 

805 

206 123 

OW 




Jan 30 , 23 



11 9 

81 12 3 N 

11 0 

08884 

805 

205 67(3) 

OW 




Jan 30, 23 

16 4 

7 36 7 E 





8 


FM 

No 131 

73 42 N 

171 26 

Jan 28, 23 

17 6 

7 i2 OE 





8 


FM 

No 130 

73 40 N 

171 12 

Jan 26, 23 



11 0 

81 13 2 N 

10 9 

08888 

805 

206 123 

OW 

No 127 

73 39 N 

170 61 

Jan 22, 23 

16 8 

7 29 2E 





8 


TTA/P 

No 128 

73 39 N 

170 54 

Jan 23, 23 



11 4 

81 09 5 N 

11 4 

08908 

80S 

205 123 

OW 

No 129 

73 39 N 

170 58 

Jan 24, 23 

16 7 

7 16 9E 





8 


FM 

No 126 

73 36 N 

169 38 

Jan 17, 23 



11 1 

81 16 9 N 

11 1 

08786 

805 

205 123 

OW 




Jan 17 , 23 

17 2 

7 14 3E 





8 


■WlVif 

No 120 

73 36 N 

170 06 

J an 9 , 23 

17 4 

7 12 6E 





8 


FM 

No 121 

73 34 N 

170 08 

Jan 10, 23 



10 7 

81 09 4 N 

10 6 

08907 

805 

205 123 

OW 

No 123 

73 34 N 

170 10 

J an 12 , 23 





10 6,11 9 

08894 

8 


HUS 

No 124 

73 34 N 

170 10 

Jan 13, 23 



10 7 

81 10 7 N 

10 7 

08897 

805 

205 123 

OW 




Jan 13, 23 

17 4 

7 12 OE 





8 


FM 

No 122 

73 34 N 

170 11 

Jan 11 , 28 

15 9 

7 06 6E 





8 


WXjT 

No 126 

73 33 N 

169 68 

Jan 20 , 23 

17 4 

7 06 2E 





8 


TPXvr 

No 119 

73 33 N 

170 24 

Jan 6 , 23 

9 0 

7 03 3E 





8 


FM 




Jan 6 , 23 



10 7 

81 07 6 N 

10 7 

08980 

805 

205 123 

OW 

No 110 

73 33 N 

172 06 

Dec 17, 22 

17 6 

8 01 IE 





8 


FM 

No 111 

73 32 N 

172 08 

Dec 19 22 



10 7 

81 06 4 N 

10 7 

08988 

805 

205 123 

OW 




Deo 19, 22 

14 9 

8 03 OE 





8 


FM 

No 83 

73 32 N 

174 25 

Nov 4, 22 



11 4 

81 05 3 N 

11 2 

08988 

805 

205 123 

OW 




Nov 4, 22 



11 8 

81 04 7 N 

12 1 

08914 

805 

205 67(3) 

OW 




Nov 4, 22 

18 3 

10 16 9 E 





8 


HUS 

No 112 

73 31 N 

172 09 

Dec 20, 22 





11 0,12 3 

08940 

8 


HUS 

No 113 

73 31 N 

172 11 

Deo 23, 22 



10 0 

81 04 4 N 

0 0 

0900^ 

805 

205 123 

HUS 




Dec 23 , 22 

17 4 

8 06 9 E 





8 


FM 

No 84 

73 29 N 

174 26 

Nov 6, 22 

17 8 

10 21 2 E 





8 


FM 

No 109 

73 28 N 

172 19 

Deo 16, 22 

9 0 

8 37 4E 





8 


FM 

No 106 

73 28 N 

173 05 

Deo 12, 22 



11 8 

81 03 9 N 

11 6 

08085 

805 

205 123 

OW 




Doc 12 , 22 
Deo 12, 22 

16 3 

8 56 OE 

12 0 

81 04 6 N 

12 1 

08084 

8/05 

8 

206 67(3) 

OW 

FM 

No 118 

73 27 N 

171 07 

Jan 4, 23 

16 2 

7 23 2 B 





8 


FM* 

No 114 

73 26 N 

171 63 

Deo 28, 22 

17 7 

7 40 4B 





8 


TTlV/f 

No 117 

73 26 N 

171 39 

Jan 2, 23 



10 3 

81 00 2 N 

10 2 

09088 

80S 

206 123 

tS JVX 

OW 




Jan 2 , 23 

15 0 

7 39 OE 





8 


FM 

No 116 

73 26 N 

171 44 

Doo 31 22 

16 1 

7 42 9 E 





8 



No 108 

73 25 N 

172 36 

Deo 16, 22 



15 9 

80 66 3 N 

15 9 

09101 

805 

205 123 

JT iVL 

HUS 

No 106 

73 25 N 

173 12 

Dec 11, 22 

16 1 

9 03 7E 





8 


TTIV/T 

No 86 

73 26 N 

174 21 

Nov 7, 22 



11 3 

81 01 6 N 

11 3 

08076 

805 

205 123 

K WX 

OW 

No 116 

73 24 N 

171 48 

Dec 29, 22 



11 4 

80 68 6 N 

11 4 

09058 

80S 

205 123 

OW 




Deo 29, 22 

16 7 

7 38 2E 





8 


TTlLf 

No 107 

73 22 N 

172 64 

Dec 14, 22 

16 6 

8 38 IE 





8 


JO IVJ, 

wiv/r 

No 82 

73 22 N 

176 06 

Oct 31, 22 



10 7 

80 66 2 N 

10 6 

09016 

805 

206 123 

J? iVJ, 

OW 

No 86 

73 21 N 

174 16 

Nov 9, 22 



10 6 

80 67 6 N 

10 6 

09084 

805 

205 123 

OW 




Nov 9, 22 

17 5 

10 20 7 E 





8 


FM 

No 94 

73 16 N 

173 53 

Nov 18, 22 

18 3 

9 42 2E 





8 


trvr 

No 96 

73 16 N 

173 64 

Nov 19, 22 

17 3 

9 48 3E 





8 


PA/T 

No 99 

73 16 N 

173 32 

Nov 29, 22 



11 3 

80 49 9 N 

11 4 

09164 

805 

206 123 

JC XVCL 

OW 




Nov 29, 22 

16 4 

9 07 2E 





8 


PVT 

No 90 

73 16 N 

173 62 

Nov 14, 22 



11 2 

80 51 4 N 

11 2 

09145 

805 

206 123 

B XVJ. 

OW 

No 93 

73 15 N 

174 01 

Nov 17, 22 



10 8 

80 62 4 N 

10 8 

09187 

805 

205 123 

OW 




Nov 17, 22 

17 2 

10 00 8 E 





8 


PIV/T 

No 92 

73 16 N 

174 04 

Nov 16, 22 

17 0 

9 68 6E 





8 


K XVJ, 

PiLf 

No 87 

73 15 N 

174 28 

Nov 10, 22 

17 4 

10 22 4 E 





8 


n JVL 

PlLf 

No 100 

73 14 N 

173 32 

Nov 30, 22 

16 4 

9 26 0 E 





8 


K JVX 

P\/r 

No 103 

73 14 N 

173 44 

Deo 8, 22 

9 2 

9 32 6E 





8 


B JVL 

FM 
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ARCTIC REGION 
Arctic Sea — Concluded 


Station 

Latitude 

Long 
Eaat 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 


Local Mean Time 

Value 

L M T 

Value 

■m 




Obs’r 


0 / 

o / 


h h h 

0 / 

h h 

o / 

h h 

c g s 




No 89 

73 14 N 

174 04 

Nov 13, ’22 

17 6 

9 58 OE 





8 


EM 

No 91 

73 14 N 

174 08 

Nov 16, 22 

18 2 

9 66 1 E 





8 


FM 

No 88a 

73 14 N 

174 28 

Nov 11, 22 

18 0 

9 42 4E 



11 6,13 0 

09172 

8 


S&M 

No 88b 

73 14 N 

174 28 

Nov 11, 22 



12 1 

80 49 7 N 

12 1 

09176 

205 

206 123 

OW 

No 101 

73 13 N 

173 26 

Deo 2, 22 



11 2 

80 48 0 N 

11 2 

09 m 

205 

205 123 

OW 




Deo 2, 22 

17 7 

9 21 2E 





8 


FM 

No 104 

73 13 N 

173 34 

Deo 9, 22 



11 1 

80 49 6 N 

11 1 

0918B 

205 

206 123 

OW 




Deo 9, 22 

18 2 

9 15 6 E 





8 


FM 

No 98 

73 13 N 

173 40 

Nov 27, 22 

9 7 

9 27 2E 



11 0,12 7 

09164 

8 


SdcM 

No 102 

73 13 N 

173 67 

Deo 6, 22 

9 3 

9 29 7E 





8 


FM 




Deo 6, 22 



11 8 

80 49 3 N 

11 8 

09172 

205 

206 123 

OW 

No 96 

73 12 N 

173 41 

Nov 21, 22 



11 5 

80 49 9 N 

11 5 

09169 

205 

205 123 

OW 




Nov 21, 22 

20 1 

9 37 8E 





8 


FM 

No 97 

73 12 N 

173 60 

Nov 24, 22 



11 6 

80 49 6 N 

11 6 

0917S 

205 

205 123 

OW 




Nov 24, 22 

16 9 

9 23 9E 





8 


FM 

No 81a 

73 10 N 

175 40 

Got 28, 22 



11 2 

80 50 1 N 

11 2 

09140 

205 

205 123 

OW 

No 81b 

73 10 N 

176 40 

Oct 28, 22 





11 0,12 8 

09179 

8 


HUS 

No 80 

73 06 N 

176 52 

Oot 27, 22 

18 0 

11 52 8 E 





8 


FM 

No 79 

73 06 N 

175 66 

Oot 26, 22 



10 8 

80 50 1 N 

10 8 

0916S 

205 

206 123 

OW 




Oct 26, 22 

18 0 

11 64 7 E 





8 


FM 

No 78 

73 06 N 

176 07 

Oct 25, 22 

9 0,14 0 

12 03 8 E 





8 


HUS 

No 77 

73 05 N 

176 19 

Oot 24, 22 



10 7 

81 00 2 N 

10 7 

09019 

205 

205 123 

OW 

No 75 

73 02 N 

176 46 

Oot 22, 22 





10 0,11 3 

08938 

8 


HUS 

No 74 

73 00 N 

176 68 

Oot 21, 22 



10 8 

81 04 0 N 

10 8 

08914 

205 

205 123 

OW 

No 73 

72 68 N 

177 10 

Oot 20, 22 

9 1 

11 36 2 E 





8 


HUS 

No 63 

72 58 N 

184 16 

Sop 30, 22 



12 2 

80 61 1 N 

12 2 

09114 

205 

206 123 

OW 

No 72 

72 61 N 

177 14 

Oot 19, 22 

8 9 

10 42 8 E 





8 


HUS 

No 71 

72 50 N 

177 26 

Oot 18, 22 

11 2 

10 55 6 E 





8 


HUS 




Oot 18, 22 

15 1 

10 69 1 

16 6 

SO 24 1 N 

16 6 

09629 

205 

206 123 

S&W 

No 64 

72 49 N 

180 47 

Oot 7, 22 

11 7 

1} 48 E 

10 6 

80 45 3 N 

10 4 

09249 

205 

205 123 

HUS 

No 70 

72 48 N 

177 36 

Oot 17, 22 

19 2 

10 50 7 E 





8 


FM 

No 66 

72 42 N 

179 10 

Oot 13, 22 

16 4 

12 12 2 E 





8 


HUS 

No 65 

72 41 N 

179 43 

Oct 12, 22 

15 8,17 8 

13 26 E 

16 8 

80 34 9 N 

16 7 

0941s 

205 

205 123 

HUS 

No 59 

72 22 N 

186 36 

Aug 26, 22 

9 1,11 0 

16 54 E 

10 1 

80 33 2 N 

10 1 

09432 

205 

206 123 

HUS 

No 62 

72 19 N 

188 46 

Sep 9 , 22 

9 2,11 1 

19 46 E 

10 2 

80 35 7 N 

10 2 

09S98 

205 

205 123 

HUS 

No 61 

72 10 N 

188 26 

Sep 4 , 22 

14 7,16 5 

19 34 E 

16 6 

80 21 6 N 

16 6 

09647 

205 

205 123 

HUB 

No 60 

72 01 N 

187 20 

Aug 30, 22 

14 0 

18 25 E 

16 1 

80 00 9 N 

15 1 

09917 

205 

205 123 

HUS 

No 68 

71 68 N 

184 61 

Aug 16, 22 

14 6,16 1 

16 46 E 

16 3 

79 54 2 N 

16 3 

10056 

205 

205 123 

HUS 

No 67 

71 16 N 

184 54 

Aug 8, 22 

14 7,16 2 

16 47 E 

15 5 

79 27 3 N 

16 6 

1043s 

205 

206 123 

HUS 

No 66 

70 35 N 

185 40 

Aug 6, 22 



9 7 

78 58 6 N 

9 6 

1089S 

205 

205 123 

HUS 
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RESULTS- OF LAND MAGNETIC OBSERVATIONS. SECONDARY MAGNETIC STATIONS 

IN BERMUDA 


July to August 1907, by H W Fisk 


Station 


Longitudi 
west 
of Gr 

e 

Date 

Decl’n west 

Inchnation and intensity 

No 

' Name 

Latitude 

north 

LMT 

Value 

LMT 

Incl’n 

north 

Hor 

int 

Vert 

int 

Total 

int 

1 

2 

S 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 
26 
20 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

60 

61 

62 

53 

64 

55 

66 

Darnel’s Head 

Wreck Hill 

Tudor Hill 

Whitney Bay 

Scaur Lodge 

Cncket Ground 

Mangrove Bay 

Tatem Pomt 

Port Royal Bay 

Evans’ Bay 

Frank’s Bay 

Wilson’s Island 

Morgan’s Island 

Cemetery, Ireland Island 

Sailors’ Home 

Ireland Island* 

Challenger Stone 

Gibbs’ HiU 

Spectacle Island, 

Spectacle Island, B 

Burt Island 

Hawkins Island 

Nelly Island 

Cobbler’s Island, A 

Cobbler’s Island, B 

Spanish Point ' 

Agar’s Island, C 

Agar’s Island, A* 

Agar’s Island, B 

Small Island No 1 

Dyer Island 

Small Island SE of Fein Island 

Clarence Cove 

Point Shares 

Channel Island 

Warwick Church 

Cross Roads 

Swan’s Bay 

Ducking Stool, 3 

Ducking Stool, 1 

Duckmg Stool, 2 

Mt Langton (Old Station) 

Mt Langton (New Station) 

Paget (Crow Lane) Church 

Poorhouse 

Ducking Stool, 4 

Crow Lane 

Prospect 

Crow Lane 

Doubtful 

Tnmmmgham ECill 

Camden 

Doe Bay 

Grocery Store 

Devonshire Church 

Sue Wood Bay 

0 f 

32 18 39 
16 88 
16 03 
15 60 

17 08 

18 02 

18 64 

17 71 
15 44 

15 66 

16 33 

15 34 

16 28 

19 03 

18 88 
19 40 
19 37 
16 29 
16 58 

15 61 

16 63 

17 28 

17 08 

18 66 
18 63 
18 28 
17 74 
17 62 

17 62 

17 42 

17 27 
16 96 

18 46 
17 68 

17 i8 
16 10 

16 41 

18 35 
18 40 

18 40 

18 41 

18 21 

18 21 

17 01 

18 01 

IS 38 

17 66 

17 93 

17 66 

17 60 

17 69 

17 57 

18 03 

18 37 

18 15 

o / 

64 52 96 
53 22 
52 74 
52 67 
62 60 
52 38 
52 02 
61 89 
52 31 
62 06 
51 36 
60 63 
60 97 
60 87 
60 68 
60 60 
60 40 
50 42 
60 23 
60 21 
49 67 
49 80 
49 64 
49 22 
49 19 
49 08 
48 65 
48 70 

48 70 

48 97 
48 73 
48 86 
48 42 
48 62 
48 31 
48 43 
47 46 
47 70 
47 28 
47 24 
47 09 
47 17 
47 17 

46 73 

46 76 

47 36 

46 30 

46 20 

46 03 

46 10 

46 80 

46 46 

45 68 

46 42 

44 85 

1907 
Jul 18 
Jul 18 
Jul 23 
Jul 24 
Jul 19 
Jul 18 
Jul 17 
Jul 18 
Jul 24 
Jul 23 
Jul 23 
Jul 23 
Jul 10 
Jul 16 
Jul 17 
Jul 16 
Jul 16 
Jul 24 
Jul 22 
Jul 22 
Jul 10 
Jul 13 
Jul 11 
Jul 13 
Jul 13 
Jul 10 
Aug 6 
Jul 6- 
Jul 14 

1 Jul 8, 
Aug 6 
Jul 10 
Jul 10 
Jul 10 
Jul 20 
Jul 10 
Jul 10 
Jul 24 
Jul 24 
Jul 20 
Aug 1 
Aug 1 
Aug 1 
Aug 3 
Aug 3 
Jul 24 
Jul 31 
Aug 1 
Jul 24 
Jul 31 
Jul 31 

Jul 24 
Jul 31 
Jul 31 
Jul 31 
Aug 2 
Aug 2 

h 

14 8 
17 9 

13 8 

6 9 

9 2 

17 0 
11 4 

14 3 

18 1 

9 2 

16 8 
16 9 
10 6 
16 4 

16 7 

17 4 

13 8 

16 7 

Yarious 

14 1 

8 9 

16 6 

16 3 

16 6 

0 / 

7 32 
7 23 
9 30 

7 53 
7 48 

7 11 

8 26 

6 45 

8 42 

7 62 

9 26 
9 20 

6 30 
6 28 

7 33 

8 64 
8 10 

10 46 

11 08 

9 37 

10 22 

10 27 

7 63 

8 38 
12 46 
10 22 

11 66 

9 60 

9 31 

9 13 

11 11 

11 11 

10 62 

10 12 

10 39 

h 

14 9 
18 2 

14 4 

15 7 

7 6 

10 1 

17 3 
11 8 

16 3 
12 6 
11 4 

10 4 
14 9 

18 2 

9 8 

11 3 
16 1 

10 7 

17 0 

0 2 

17 2 

17 6 

11 8 

12 1 

14 8 

12 7 

Various 

16 0 

12 8 

11 0 

14 1 

9 3 

10 3 

16 9 

12 6 

14 3 

11 7 

14 4 

11 7 

14 2 

10 7 

12 8 

16 7 

17 0 

16 8 

17 6 

16 6 

13 6 

16 8 

14 1 

14 7 

16 6 

17 6 

16 8 

0 / 

05 04 
64 64 
64 36 

64 34 
04 30 

65 06 

66 04 
66 00 
64 17 
64 31 
64 22 
64 40 
64 20 
66 33 
66 47 
66 41 
66 38 
64 38 
64 48 
64 46 
66 39 
66 31 
64 59 
66 36 
66 18 

66 36 
86 27 

67 14 

67 17 
66 66 
66 69 
66 46 
66 07 
60 42 
66 39 
64 48 
66 28 
66 44 
66 26 
66 20 
66 23 

66 44 

66 49 

66 40 

66 01 

66 48 

66 66 

66 87 

66 60 

66 43 

66 20 

66 18 

66 06 

65 32 

66 06 

eg a 
2294 
2314 
2344 
2342 
2362 
2310 
2298 
2323 
2340 
2293 
2339 
2338 
2361 
2271 
2268 
2269 
2265 
2350 
2360 
2342 
2291 
2337 

2344 
2199 
2232 
2283 
2194 

' 2121 

2116 

2306 

2288 

2296 

2236 

2212 

2222 

2385 

2345 
2131 
2168 
2174 
2169 
2181 
2167 

2308 
2256 
2131 
2258 
2255 
2261 

2274 

2283 

2284 
2300 
2272 

2309 

eg a 
4937 
4940 
4932 
4919 
4927 
4969 
4942 
4978 
4872 
4809 
4869 
4936 
4912 
4992 
4967 
4991 
4974 
4950 
4978 
4967 
6070 
6127 
6023 
6081 
5081 
5023 
5068 

5052 

5056 

6161 

6132 

6106 

6042 

6131 

6137 

6068 

6135 

40^j56 

4969 
4943 
4964 
5068 
5033 
5099 
6061 
4968 
5046 
4972 
5013 

5032 

4970 
4961 
4951 
4987 
4966 

eg a, 
5444 
6455 
6461 
5447 
5469 
5480 
5453 
5493 
5407 
5320 
5400 

5460 
5450 
6484 
5500 
5480 

5461 
5479 
5519 
5490 
5566 
6636 
5541 
5536 
5549 
5618 
5488 

5490 

6482 

5651 

5618 

5589 

6614 

1 5588 
6697 
5594 
6645 
6394 
6411 

6406 
6408 
5614 
6475 
6697 
5641 

6407 
5529 
5461 
5495 

5522 

5469 

5461 

5460 

5481 

5477 

“ a or mformation regarding instruments used in these observations, see pp 212-214 ‘ Primary i 

Jtation, s 

ee Vol I 

, P 96 
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RESULTS- OF LAND MAGNETIC OBSERVATIONS. SECONDARY MAGNETIC STATIONS 

IN BERMUDA 

July to September 1922 , by H W Fisk, Assisted by J T Hovard — Concluded 


Station 

Latitude 

north 

Longitude 
west 
of Gr 

Date 

Deol’n west 

Incl’n north 

Intensity 

No 

Name 

LMT 

Value 

LMT 

Value 

LMT 

Hor 

Vert 

Total 



0 / 

0 / 


h 

o / 

h 

O f 

h 

eg 8 

eg 8 

cgs 

50 

Warwick Camp 

32 15 65 

64 48 66 

Aug 

1 





(?)* 

2244 



51 

Mill Shares 

17 93 

48 46 

Jul 

26 

10 7 

11 04 

10 8 

66 37 

10 9* 

2122 

4907 

5346 

52 

Warwick Church 

16 09 

48 43 

Jul 

17 

18 0 

10 22 

18 0 

65 18 

18 0* 

2220 

482b 

5312 

53 

Khyber Pass 

15 96 

48 36 

Aug 

18 

15 2 

10 02 

17 6 

65 12 

16 0 

2280 

4935 

5436 

54 

Channel Island 

17 38 

48 31 

Aug 

9 



17 5 

67 41 

17 5* 

2129 

6187 

5607 

55 

Deep Bay 

18 38 

48 23 

JuU 

26 

14 2 

12 56 

14 0 

67 33 

13 8 

2044 

4946 

5362 

56 

Spectacle Island (Paget) 

17 30 

48 17 

Aug 

7 



10 0 

66 43 

10 2* 

2146 

4986 

5427 

57 

Cricket Ground (Warwick) 

16 35 

48 15 

Sep 

16 



12 0* 

66 06 

12 3 

2229 

5030 

5501 

58 

Belmont 

16 68 

48 13 

Jul 

17 



12 0 

66 36 

12 0* 

2126 

4910 

6361 

59 

Sand HiU 

16 79 

48 10 

Jul 

21 

8 4 

10 17 

9 0 

66 11 

8 5* 

2254 

4874 

5369 

60 

Doctor’s Island 

17 19 

47 92 

Aug 

7 

8 4 

11 39 

9 5 

67 02 

9 0* 

2146 

5064 

^ 6500 

61 

Darrell’s Wharf 

16 86 

47 90 

Jul 

17 

9 7 

11 28 

11 0 

66 11 

10 3* 

2126 

4815 

5264 

62 

Fairyland 

17 92 

47 89 

Jul 

26 

9 7 

11 12 

9 8 

67 08 

9 8* 

2095 

4967 

5391 

63 

Pittsbay <& Spanish Point Hoads 

18 07 

47 90 

Jul 

26 





16 7* 

2080 



64 

Swan’s Bay 

18 35 

47 70 

Jul 

26 

17 8 

10 15 

17 3 

67 32 

17 4* 

2029 

4907 

5310 

65 

Northland Road (West) 

18 26 

47 66 

Jul 

26 





16 9* 

2008 



66 

Southland Road 

16 07 

47 68 

Aug 

1 





17 5 

2260 



67 

Northland Road (East) 

18 20 

47 62 

Sep 

20 



17 0* 

67 18 

17 5 

2077 

4964 

5381 

68 

A M E Chapel 

16 61 

47 62 

Jul 

16 





12 7* 

2243 



69 

Simmons’ Beach 

16 16 

47 50 

Aug 

1 





(?)* 

2262 



70 

Lazy Comer 

16 41 

47 46 

Jul 

16 

7 0 

11 22 

7 5 

66 04 

7 3* 

2218 

4996 

6466 

71 

South Shore Hill 

16 16 

47 37 

Jul 

15 

11 0 

10 31 

11 6 

66 38 

11 7* 

2261 

4971 

6467 

72 

Paget-Warwiok Road 

16 27 

47 34 

Jul 

16 

9 8 

11 04 

10 0 

65 41 

10 2* 

2239 

4954 

5436 

73 

Ducking Stool 

18 39 

47 26 

Jul 

24 

15 6 

12 18 

16 5 

67 06 

15 6* 

2062 

4867 

6272 

74 

Mount Langton 

18 21 

47 17 

Jul 

24 

17 2 

12 48 

17 3 

67 31 

17 2 

2053 

4960 

5368 

75 

Paget School (coloied) 

16 92 

47 12 

Jul 

16 

17 3 

11 67 

17 8 

66 09 

17 8* 

2211 

6000 

5467 

76 

Elba Beach 

16 46 

46 88 

Sep 

16 

14 7 

12 18 

14 6* 

66 30 

14 3 

2197 

6052 

5509 

77 

Paget Church (St Paul) 

17 01 

46 78 

Jul 

16 

16 0 

13 21 

16 3 

66 10 

16 2* 

2213 

5009 

6476 

78 

Mangroviile 

17 47 

46 54 

Jul 

18 

16 2 

13 13 

16 3 

66 36 

16 2* 

2134 

4932 

6376 

79 

Trminungham Hill, A 

17 30 

46 23 

Jul 

18 





17 0* 

2181 



80 

Trimmingham Hill, B 

17 36 

46 09 

Jul 

24 

8 6 

13 66 

9 0 

66 28 

9 0 

2163 

4944 

5392 

81 

Hungry Bay, A 

17 61 

46 87 

Jul 

18 

17 5 

14 27 

17 6 

66 14 

17 6* 

2168 

4900 

5354 

82 

Hungry Bay, B 

17 38 

46 79 

Sep 

16 

16 4 

14 19 

16 0*^ 

66 17 

16 2 

2164 

4902 

6366 

83 

Devonshire Church 

18 37 

45 44 

Jul 

24 

14 0 i 

13 08 

13 8 

66 06 

12 7 

2160 

4876 

5333 

84 

Devonshire Bay 

18 09 

44 80 

Jul 

24 

9 9 1 

12 46 

10 6 

65 39 

10 0 

2190 

4839 

6312 

85 

Bowen Point, A 

20 10 

44 67 

Jul 

25 

16 4 1 

11 28 

16 6 

65 31 





86 

Bowen Point, B 

20 08 

44 49 

Sep 

20 



15 4 

65 32 

15 8* 

2191 

4816 

5290 

87 

Burchall Cove 

20 28 

44 44 

Jul 

26 





10 4* 

2206 



88 

Flatts Bridge 

19 44 

44 31 

Jul 

26 

14 1 

13 41 

13 8 

65 16 

14 0 

2181 

4803 

6276 

89 

Spittal Pond 

18 86 

43 73 

Sep 

19 



10 0* 

65 32 

10 0* 

2iqi 

4819 

5294 

90 

Bailey’s Bay 

20 93 

43 50 

Jul 

26 





15 7* 

2191 



91 

Holy Trinity Church 

20 74 

43 25 

Sep 

20 

14 3 

11 36 

14 0* 

66 41 

14 0* 

2186 

4837 

5308 

92 

Devil’s Hole 

19 31 

43 02 

Jul 

26 

10 7 

12 33 

11 0 

64 22 

11 2 

2310 

4816 

6341 

98 

Canton Point (below) 

19 14 

42 93 

Sep 

20 





9 0* 

2176 




Canton Point (above) 

19 14 

42 93 

Sep 

20 





9 2* 

2180 



94 

Joyce’s Cave 

21 14 

42 88 

Sep 

20 



12 4 

65 60 

12 7* 

2182 

4863 

6330 

95 

Mangrove Lake 

19 49 

42 86 

Sep 

19 





17 3* 

2160 



96 

Shark Hole 

20 31 

42 46 

Sep 

20 

10 2 

11 43 

11 6* 

64 46 

10 6 

2316 

4908 

5426 

97 

Long Bird Island 

21 69 

42 30 

Jul 

25 





11 9* 

2233 



98 

Trott’s Pond 

19 81 

42 31 

Sep 

19 



11 4 

65 23 

11 3 

2212 

4829 

6311 

99 

Church Cave (below) 

20 2 

41 9 

Sep 

19 



14±* 

65 41 

14=h* 

2177 

4818 

6287 

100 

Church Cave (above) 

20 2 

41 9 

Sep 

19 



16±* 

65 38 

16zb* 

2188 

4832 

5304 

101 

Tuckerstowuj 

20 01 

41 90 

Sep 

19 





10 

2207 



102 

St George Hotel, A 

22 90 

40 96 

Jul 

26 





12 8* 

2274 



103 

St George Hotel, B 

22 92 

40 97 

Aug 

16 

10 4 

13 06 

11 4 

64 48 

10 8 

2268 

4820 

5327 


“ See footnote on preceding page 





VIE^^b 0^ Magnetic ExPEDITIo^s 

Station near Etah, Gieenland 2 Cable lein, Quindio Tiail Colombn 

Station at Aden Aiabia 4 btatioii it Smkv Baj , Beimuda 5 Station at Rantabe Madagaseai 

Station at Townsville Austialia 7 Station at Kalgan, China 
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OBSERVERS’ FIELD REPORTS 

The following reports, or extracts, will give some idea of the conditions under 
which the various magnetic surveys and magnetic exploratory expeditions, con- 
ducted during the period 1921-1926, have been accomphshed Not mfrequently 
the reports as submitted by the observers contain information of interest only to 
the Department and so have not been given m full It has been the purpose m 
pi esenting them to retain so much as will enable the reader to judge fairly of the 
care, skiU, courage, and thoroughness required of the observer m planmng and 
executing some of the more difficult journeys, as well as the pleasant and unpleasant 
experiences incident to the work of coUectmg the magnetic results pubhshed m f.tna 
volume The reports will be found to contain matter of geographic mterest and 
useful mfonnation for those planning excursions mto the same fields 

Detailed particulars regarding the stations will be found m the section of this 
volume entitled “Descriptions of Stations”, where the arrangement is alphabetical 
according to country m each of the mam geographical divisions, also alphabetically 
arranged The magnetic data are given in the Table of Results in which the 
arrangement of the main divisions and the countries or subdivisions under them is 
the same as that employed for the descriptions of stations, but in which the stations 
themselves are arranged according to latitude. 

The arrangement adopted for the observers’ reports is alphabetical under the 
names of the observers In order that the itinerary of the observer may be more 
readily traced, the names of the stations in the hsts appended to each report are 
given in a chronological arrangement with dates and geographic positions. In case 
observations have been previously made m any locahty by an observer of the De- 
partment, the name of the station appears m itahcs. 

F C Brown, on Magnetic Work in Maragascar, October 1920 to July 1921 

This [leport is conveniently divided mto sections as follows 

(1) Majunga to Tananarive By steamer and launch to Morololo, motor car to 
Maevatanana, by earner caravan to Tananarive 

(2) Tanananve to Tulear By motoi car to Ambalavao, earner caravan to Tongo- 
bory, nver canoe to St Augustin, outngger canoe to Tulear 

(3) Tulear to Fort Dauphin By earner caravan. 

(4) Fort Dauphin to Tananarive By earner earavan to Ambilo-Lemaitso, by 
rail to Tanananve 

(5) Tanananve to Diego Suarez By rail to Moromanga and Anosiroa, by earner 
caravan to Diego Suarez 

(6) Diego Suarez down west coast By steamer to Ambohibe, carrier caravan to 
Mamtirano, by outngger canoe to Tambororano, by sailmg lugger to Majimga 

(1) Majtjnga to Tananarive 

In accordance with the Director’s instructions of January 10, 1920, supplemented 
by letters of subsequent dates, after finishing the African transcontmental expedition 
at Beira, the Observer landed at Majunga on October 14, 1920, to imdertake an exten- 
sive magnetic survey of Madagascar Majunga is the chief port of the west coast of 

109 



110 


Land Magnetic Observations, 1921-1926 


Madagascar, and is a well laid-out town with two hotels, a cinema, and a number of trading 
stores normally well-stocked with provisions and general goods 

After making the necessary observations, on October 20 the fortnightly river steamer 
was jomed for Maevatanana for the journey to Tananarive. As the wet season on this 
coast IS from November to May, at this time the river was at the lowest, and sandbanks 
and shallows were abundant We left Majnnga in the late afternoon and by midnight 
had entered the river channel proper at Maovoay Soon thereafter the steamer found a 
restmg place on one of the sandbanks, and at daylight, the tide bemg low, was high and 
diy, so that the passengers were able to take a stroll around her After the tide had 
risen and floated the steamer off, the journey up-stream was contmued This winding 
river, whose channel is here about one-half mile wide, is famous in Madagascar for the 
number of crocodiles m its waters Often 50 of the brutes could be counted from the 
deck of the steamer 

The following night was passed at Madirovalo, whence a start was made by day- 
light, but by 8 o’clock the river had become so shallow that further progress was impos- 
sible foi the steamer, and the passengers were transferred to two small launches. On 
these we contmued from noon throughout the mght, a most uncomfortable one for all 
concerned, with people sleepmg on boxes and on the floor, arriving at Morololo at dawn. 
At this season launches ascend no further than this pomt, which is at the junction of the 
Betsiboka and Ikopa rivers, though at high water the large steamers go to Maevatanana, 
23 kilometers above. The journey therefore was contmued by motor car over a good 
road, and Maevatanana was reached at 9 o’clock on the evemng of October 23, It is a 
small town bmlt on the side of a bare, rocky hill, and is said to be the hottest town in 
Madagascar A weekly service of motor cars leaves every Sunday for Tananarive, 345 
kilometers distant, but m order to make the desired observations at intermediate places, 
I decided to proceed with earners. 

Gamers are obtained from the Administration and are paid 1 25 to 1 75 francs a 
day when loaded, and half those rates for the return to their starting-point, empty; this 
charge is inclusive, for they provide their own food. Loads must not exceed 25 kilos, 
and the favorite method of carrymg appears to be for two men to combine their loads 
and tie them firmly to a bamboo pole, each takmg one end of the pole on his shoulder ; 
single loads are usually divided mto two bundles, which are tied at each end of a short 
pole, the bearer then balancing this on his shoulder Apart from baggage, travel can 
be made either by rickshaw or “filanzana” The latter is a seat fixed between two 
poles, with a rest for the feet, and is earned by four men; it is usual for white men to 
take teams of eight, or at least six bearers, m order that they may reheve each other at 
frequent mtervals. 

The question of food m Madagascar, except for the desert regions of the south and 
the most out-of-the-way mountam tracks, is one of no difl&culty. Eice forms the staple 
food of the majonty of the inhabitants, and chickens and eggs can be obtained every- 
where At large villages beef may be had several times a week, so that no great supply 
of tinned food need be carried. Rest-houses are found on all mam routes, or failing 
these a hut is always available, and thus neither a tent nor an elaborate camping outfit 
IS necessary A day’s stage is about 40 kilometers on the average, representing 8 hours’ 
march 

From Maevatanana to Mahatsmjo, 144 kilometers, the motor road in general was 
followed, but owmg to the heat travel was done either by moonhght or in the early 
morning and late evemng. The first day’s march of 34 kilometers is through a country 
of bare, rocky hills of most diverse formation, volcanic rocks, basalt, ironstone, quartz, 
granite, and hmestone There is neither timber nor vegetation of any kind. At Andnba 
an elevation of 2,060 feet is attamed, and Mahatsmjo, seated on the shoulder of a grassy 
mountain, is 3,050 feet above searlevel. At both these places there are hotels. 
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On November 1, at Mahatsmjo, the weekly car was joined as far as Ankazobe, 100 
kilometers farther south, but owing to a bieakdown with the baggage camion, the instru- 
ments and gear were sent on by carrier and did not arrive until November 4 The 
intervemng country is a wilderness of steep-sided grassy mountains and lofty plateaus 
with no villages, and elevations of 5,000 feet are reached where the temperature is cool 
even in the summer A stay was made at Ankazobe until November 8 in the hope of 
being able to proceed by motor, two cars being under repair m the town, but finally a 
start was made for the capital, Tananaiive, 105 kilometers distant, with earners. Ap- 
proaching Tananarive the lonely mountain slopes and valleys give way to a succession 
ot villages and rice-fields , the former are often very amusing, for the Malgash is at present 
in a state of transition, and every style and shape of house can be seen, the result often 
bemg a most sad compromise between the ordinary native cottage and a European house 
with verandas The capital, which was reached on November 10, is a large town built on 
the steep slopes of a ndge-hke mountain, nsing about 1,000 feet above the surrounding 
plain given over to nce-fields. Under native rule it was an untidy collection of native 
houses, with no roads or samtation, but now magnificent streets and boulevards have been 
bmlt everywhere, and some pretty gardens and “places" laid out. The town is lighted 
by electricity, water is laid on, and rickshaws and motors ply for hire in the streets. 
There are several hotels and a few large general stores, besides scores of Indian and 
Hova traders 

Table 9 shows the names of the stations occupied in the first section of the work, 
together with the dates of occupation and the geographic positions For additional 
details, see Descriptions of Stations and Table of Results in Volume IV of this series 


Tablb 9 


No 

Name 

Date 

Lat 

►South 

Long 

East 

1 

Majunga, A 

19S0 

Oct 18 

o 

15 

/ 

i2 9 

0 

45 

f 

19 

2 

Majunga, JB 

Oct 

15-16 

15 

43 4 

45 

19 

S 

Maevataaana, A 

Oct 

24 

16 

50 4 

45 

48 

4 

Maevatanana, B 

Oct 

25 

16 

56 9 

45 

48 

5 

Aatsiafabositra 

Oct 

27-28 

17 

18 4 

45 

5G 

6 

Aadriba 

Oct 

29 

17 

36 3 

45 

54 

7 

Mahalsinjo 

Oct 

30-31 

17 

44 3 

47 

OO 

8 

Ankazobe 

Nov 

4-5 

18 

18 0 

47 

oo 

9 

Fihaonana 

Nov 

9 

18 

36 2 

47 

11 

10 

Tananarive Observatory, A 

Nov 

13-18 

18 

55 0 

47 

32 

n 

Tananarive Observatoiy, JB 

Nov 

12-16 

18 

65 0 

47 

32 

12 

Tananarive 

Nov 

22 

18 

54 0 

47 

30 


(2) Tana-NArive to Txtlear 

On November 12 the intercompanson of instruments was commenced at Tananarive 
Observatoiy, which occupies a hill summit outside the town Arrangements were also 
made for the southern journey to Tulear on the southwest coast, and, thanks to the 
courtesy of His Excellency the Governor General, Monsieur Garbit, every facihty was 
granted, so that the departure was made on November 25 by public motor car for 
Antsirabe. 

Antsirabe is 165 kilometers south of the capital with which it is connected by 
biweekly motor service, a railway is also under construction Bemg at an elevation of 
6,000 feet, its chmate is pleasantly cool, with the added attraction of hot springs and 
medicmal baths, it is referred to as the “Vichy” of Madagascar, and promises to become 
the health resort of South Africa After a short journey by rickshaw to Betafo, 23 kilo- 
meters distant, to reoccupy P6re Colin’s station of 1901, the journey was continued 
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southward over the central mountainous plateau to Ambalavao, which marks the end 
of the motor road, and is the startmg-off pomt for the bush Supphes can be obtained 
here from the Chinese merchants 

Leaving on December 11 with carriers, the small town of Ihosy was reached in two 
days, this place markmg the commencement of the Bara country The Baras are a 
pastoral people and can not be made to work Among themselves they are quarrelsome, 
and their chief occupation seems to be cattle-steahng Though this latter is punishable 
by law, the natives regard it as a form of sport, and to have successfully stolen a few 
bullocks from another village is a sign of manhood Anyone who has been convicted 
by the Government and sent to prison, or, as the Baras themselves say, “to work for 
the white man,” is quite a hero on his return 

On December 17 we arrived at Betroka, the capital of the province, 225 kilometers 
southwest of Ambalavao It hes in the nnddle of a grassy plam, at an elevation of 
about 3,000 feet, and is a well laid-out httle town, with tree-lmed streets and fine gardens 
of roses Supplies are obtamable here from the Chinese merchants Since November 
the wet season had set m and ram fell almost daily, chiefly in heavy thunderstorms. 
Travel under such conditions was not pleasant, and southward of Ambalavao rain fell 
on some days practically aU day long, makmg it difficult to obtam the necessary astro- 
nomical observations Another difficulty m travelmg during the wet season is the 
crossmg of the numerous rivers These after a storm become raging torrents which are 
quite impassable. Fortunately the water falls almost as rapidly as it rises, so that 
sometimes the traveler is delayed but a few hours 


Tasuei 10 


No 

Name 

Bate 

Lat 

South 

Long East 

1 

Antsirabe, A 

mo 

Nov 26 

o 

19 

/ 

52 2 

0 

47 

/ 

00 

2 

Betafo 

Nov 27 

19 

50 0 

46 

50 

3 

Antsirabe* B 

Nov 28 

19 

51 9 

47 

00 

4 

Ambositra, A 

/Nov 30- 
\Deo 1 

Dec 2 

} 20 
20 

31 8 

47 

13 

6 

Ambositra* B 

32 4 

47 

14 

6 

Fianarant^a* A 

Dec 6— 8 

21 

27 2 

47 

03 

7 

Fianarantsoa* B 

Dec 7 

21 

27 2 

47 

02 

8 

Ambalavao 

Dec 10 

21 

49 

46 

54 

9 

Zazafotsy 

Dec 12-13 

22 

12 

46 

20 

10 

Ihosy 

Dec 14 

22 

23 8 

46 

07 

11 

Xialana 

Dec 16 

22 

55 0 

46 

06 

12 

Betroka 

Dec 17-19 

23 

15 9 

46 

04 

13 

Ankatrafay 

Dec 21 

23 

20 

45 

38 

14 

Ampasmdrasoa 

Deo 22 

23 

24 0 

45 

11 

15 

Benemtra 

Deo 23-24 

23 

27 5 

45 

03 

16 

Tongobory 

Dec 28 

23 

32 0 

44 

17 

17 

Tulear 

/Dec 31 
\Jan2,1921 

j 23 

21 2 

43 

37 


Leaving Betroka on December 20 and proceeding westward toward Tulear by the 
mam path, Benenitra was reached on December 23, the distance bemg approximately 
120 kilometers A day before reaching Benemtra the path suddenly dropped 1,000 
feet from the windy uplands to the valley of the Imaloto River, and the change in tem- 
perature was most depressmg. The Bara villages passed through were small, though 
hospitable The women usually come out to welcome the white man, who is taken to a 
clean hut by the chief Eggs and chickens are plentiful, and at every village people 
offer them for sale Fhes swarm over everythmg and are most unpleasant. Food 
can not be left uncovered for a moment, and takmg a meal in a native hut is therefore a 
trymg experience. At Benemtra it was hoped to be able to find canoes in which to 
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continue the journey down the Onilahy to St Augustin at its mouth, but as none was 
available, the path to Tongobory was followed with earners Christmas day was 
spent at the Amencan mission station of IManasoa, and Tongobory was reached on 
December 27 Here a canoe was obtained for St Augustm, where we arrived by night- 
fall and spent the evemng at the Amencan mission station. On the next day we came 
to Tulear, after a pleasant sail of six hours along the coast, mside the coral reef, m an 
outrigger sailmg canoe This point marked the end of the second stage of the southern 
journey, and durmg the interval November 25 to December 31, 16 magnetic stations 
had been occupied 

Table 10 shows the stations occupied on this section of the southern journey, with 
dates of occupation and geographic positions For additional details see Descriptions of 
Stations and Table of Results m Volume lY of this series 

(3) Ttjlbae to Fort Dattphut 

Tulear is opposite Durban on the East Afnca coast, four days’ steam to the west, 
and there is occasional steamer commumcation It is likely to become the chief port 
of southern Madagascar, for the gap in the coral reefs allows large steamers to approach 
and gives shelter in bad weather As there is neither hotel nor rest-house in the town, 
however, the traveler must camp m the bush alongside, unless he has fnends to accom- 
modate him Here arrangements were made for the next stage of the journey to Fort 
Dauphm via Cap Ste Mane It is not generally known that southern Madagascar is a 
desert and that its vegetation is cactus, poison-bush, and thorn The Chef de Province 
at Tulear, Monsieur Guitou, very kmdly sent to the mterior post of Betoiky for a caravan 
of Mahafaly earners, then men bemg considered hard enough to withstand the fatigue 
of the first stage to Androka, seven days’ march along the coast Flooded nvers pre- 
vented the amval of the earners until January 8, and the following day a march was 
made back to St Augustm, 30 kilometers along the coast 

Next mormng the party avoided the cliffs to the south of the mouth of the Omlahy 
River by sailmg m outngger canoes to a fishing village some 5 miles distant and thence 
contmmng on foot for two hours over soft sand to the village of Anakao From here on 
until arnving at Androka on January 15 the journey was very fatigumg on account of 
the loose sand of which the country is formed The Sun was almost in the zemth at 
noon, and the heat was very great from an hour after sunrise until sunset Water is 
very scarce and, when obtained, is both dirty and brackish, the water-holes bemg usually 
m low depressions where a layer of rock acts as a catchment The hole may be 6 feet 
deep, and the water is scooped out by the native women with a piece of shell By 
means the fillmg of a large earthen pot is a lengthy busmess, and the women spend most 
of the morning at the holes It can be readily imagmed that the sudden descent of 
some 20 thirsty earners was an event over which they were not enthusiastic 

Villages were neither numerous nor large The natives have cattle and flocks of 
sheep and goats which apparently thnve on a diet of cactus and thorn scrub These 
Mahafaly are often fine-looking men, tall and well built, with bronze-colored akin and 
straight noses Like the Bara, they avoid all forms of manual labor, and then chief 
hobby IS collectmg other persons’ cattle On January 11, observations were made at 
Beheloka, a collection of a dozen miserable huts set down on the sandy shore of Sakoa 
Vay The water here is clean but very brackish The foUowmg night was spent at the 
village of Vohombe, which is even more miserable than Beheloka It is hidden away m 
a dense tangle of cactus and thorn, but the chief did not resent our mtrusion and offered 
a sheep as a present My men passed a waterless mght after a most fatigumg day, for 
the water, or rather mud, palatable enough to the good folk of the neighborhood no doubt, 
was even too thick and evil-smellmg for them. At midmght it ramed smartly for boK 
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an hour, catching everyone unawares, and to add to the irony of the situation it was 
afterwards ascertained that this was the first ram for a period of thiee years Next 
day, January 13, considerable diflSculty was experienced in coveiing the five houis to 
Lambeta Massy, a picturesque cave on the coast where there is a spring of fresh watei 
m the rocks, uncovered at low tide The majority of the men had straggled in by 1 
o’clock, but the last brought news that three earners had fallen with their loads two 
hours’ march distant and were “dymg,” which with a native is a term which covers any 
accident or disease from a cut finger to malaria But on hearmg this news three men 
were immediately sent in with a water-bag They returned with the missing men by 
evenmg, and the mght was spent at Itampolo after two hours more of weary plodding 
through the sand 


Androka is a mihtary post near the mouth of the Ilmta Rivei, situated on a sandy 
ridge and backed by mangrove fiats Owing to heavy rams in the mtenor, the river 
lose so much on January 17 that by evenmg a roaring noise of waters was heard, and in 
a short time the post was surrounded by water and the Indian trader’s village was flooded 
out It was not until January 19 that the journey could be resumed The flooded 
Ilmta was crossed by means of a canoe, but not without great diABculty Owing, how- 
ever, to the Menarandra also bemg in a flooded state, the more direct path could not be 
followed, but a march of 88 kilometers inland northeastward was necessitated to Am- 
pamhy, a mihtary post mamtamed by the French The latter river was crossed by a 
canoe ferry at Tranoroa, another military post, 33 kilometers distant Heie the Maha- 
faly country was left behind and the Antandroy region entered These latter people 
are said to be the descendants of some Bara chiefs who were turned out of their own 
country Thus they resemble m many ways the Bara, though they appear to be mferioi 
both m physique and intelligence This tnbe fives on the undulating limestone plateau 
bounded by the Menarandia and Mandrare rivers, a desert region of cactus and strange 
vegetation where sometimes no ram falls for three years Yet, m spite of this, villages 
appear to be numerous, and the natives own large herds of cattle On January 22 we 
arrived at the abandoned military post of Tsimilofo and observations were made there the 
same evenmg, where a government well provided good water, and the next day a halt 
was made at the military post of Beloha In this region travel durmg the day is veiy 
fatigumg, and therefore a moonlight night was taken advantage of to make the final 
stage to Cap Ste Mane The village of Betaihboraka was reached next morning and a 
gmde omamed for the Cape, the baggage and most of the carriers bemg left behind to 
rest at the village It is said that the Cape has been visited by very few white men, and 
It has yet to be thoroughly explored and mapped Lack of water ordinarily renders 
travel almost impossible, but, strangely enough, durmg my three-day stay m this region 
ram feU at frequent mtervals, while a gale blew with great force from the southeast 
No latitude observation was obtamable, though a delay was made until nightfall m hones 
ot a star. Ram, however, feU continuously and, havmg neither food nor shelter for the 
men, a return was made to camp about midmght ° 

The question of a supply of water for the earners havmg been disposed of by the 
rams, toe yet remamed the problem of food Owmg to the long drought, the pncklv 
Afittfe^^f ^thered, thus depnving the natives of one of their chiff food supplies^ 
A little mamoc and maize can be grown durmg the rams, but the former harveS^had 
been eaten as weU as the supply set aside for seed Thus, to earners already exhausted 
by tone and (fought, marching with loads was doubly hard At each stop the mil 
consume large quantities of the green fruit of the cactus, which promptly caused 
tor stomachs to sweU like baUoons and rendered them totally unfit foF 
menever possible sheep were bought for them, and m one hour from the purchase t 
he only signs of a feast would be a pile of undigested matter cleared out oHhe stomaS! 
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of the animals and a few bones A sheep is killed by cutting the arteries in its neck, 
though every drop of blood is carefully collected in a calabash All the entrails, even 
the spleen, are eaten, and finally the sheep’s skin is toasted over a fire, cut into strips, 
and disposed of Fortunately the animals do not have good fleeces, otherwise this 
last item in the repast would be rather a woolly one 

Around Cap Ste Mane the natives, though not actively hostile, are not what 
might be termed fnendly The presence of mihtary posts at frequent intervals prevents 
trouble, and the traveler is not m danger At the villages, however, many of the women 
and children rush mto the bush on the approach of a wlute man One’s own earners 
do not always act in a manner to inspire the confidence of the villagers On arrival 
they drop their loads and rush off to the nearest hut, enter unceremomously, and im- 
me^ately drmk up any water or milk that may be lymg about or help themselves to 
whatever food they see But this somewhat rough form of “hospitality” appears to 
be perfectly understood by their hosts Any luckless man who, on the approach of a 
caravan, is not wise enough to hide himself is promptly set on by the carriers, each 
man trying to dispose of his load or at least to have it carried on for him as far as the 
next village 


Tablb n 


No 

Name 

Date 

Lat 

South 

Long East 



mo 

0 


o / 

1 

Beholoka 

Jan 11 

23 

64 6 

43 40 

2 

Itampolo 

Jan 14 

24 

40 8 

43 55 

3 

Audroka ^ 

Jan 15-17 

25 

01 7 

44 04 

4 

Ampanihy 

Jan 21 

24 

41 2 

44 43 

5 

Tsimilofo 

Jan 23 

24 

59 4 

45 00 

6 

Cap Ste Maiie 

Jan 25 

25 

37 1 

45 OS 

7 

Faxix Cap 

Jan 27 

25 

34 0 

45 .«) 

8 

Tsihombe 

Jan 29 

25 

1 25 

19 1 

46 27 

9 

Ambovombo 

/Jan 31, 
\Fob 1-2 

10 0 

46 02 

10 

Bevolany 

Feb 3 

25 

00 4 

46 

11 

Fort Dauphin 

Feb 8 

25 

02 1 

46 5S 


Leavmg Betaimboraka on January 26, Faux Cap was reached the same evening 
after a hard, sandy stage in the pourmg ram There is a gap m the coral reef at this 
latter place which permits the entrance of coasting luggers plsung between Tulear and 
Fort Dauphin From Faux Cap a cart road leads over the sandhills northward for 
30 kilometers to Tsihombe, a mihtary post, where there are Chinese and Indian traders 
During the war this region flounshed because of the high price paid for hides, skins, and 
“pois du cap” (a sort of soya bean), but now the present slump in trade has affected 
even this isolated spot Leavmg Tsihombe on January 29, the journey of some 150 
kilometers to Fort Dauphin was completed by February 5, and the southern journey 
was ended It now remained to return northward by the east coast, but as the next 
steamer was not due for three weeks, and as the few ports touched were unsheltered 
and maccessible m bad weather, it was decided to contmue with carriers 

Table 11 gives list of stations occupied, with dates and geographic positions, for 
magnetic elements, see Table of Results 

(4) Fort Dauphin- to Tananarive 

Foit Dauphin is a most picturesque place, built on a rocky piomontoiy jutting out 
into the sea and teiminated by the lemains of the fort built by Flacouit, a French adven- 
tuier, in 1648 His old powdei-inagazmc and the gateway to the foil romaiii to this 
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day The town is now of httle importance, though it is link ed with Tamatave by a 
monthly coastmg steamer. 

Leaving Fort Dauphm on February 10, the seim-desert waterless country was 
exchanged for a coast where ram fell daily during the greater part of February and 
March and where the conditions approximated a tropical ram forest At Fort Dauphin 
the mountains come right down to the coast, but as one proceeds north they recede 
gradually until at Farafangana the plam and foothills are over 50 kilometers wide 
The coastal route is both unhealthy and umnteresting, the country undulates and is 
covered with clumps of bush and “travelers’ palms,” the latter bemg a graceful palm 
shaped like a fan Very wet weather prevailed, and the mosquitoes of an evening were 
both numerous and ferocious, particularly so at Vangaindrano, where one must sit in 
a sack reachmg to the waist if any peace is desired after sundown 

A glance at the map of the east coast will show that it has neither bays nor points 
and IS unbroken save for the many rivers which, rising in the eastern line of mountains 
parallel to the coast, are often less than 100 kilometers long, though, at their mouths, 
as much as 5 kilometers wide No difficulty was experienced in crossing any of these 
waterways On the smaller nvers, canoes are attached to either bank by an endless 
rope, so that a ferryman is not necessary, while on the larger ones government ferrymen 
are mamtamed It is curious that the outngger canoe is unknown on this coast, for 
It would save the traveler much anxiety, to see one’s precious instruments placed in 
some flimsy “dug-out” which will perhaps be half-full of water by the time the other 
bank is reached, not to mention the personal risk in the crocodile-mfested water, is 
not a pleasant experience Very few of the nvers are of any consequence, and the bar 
of sand at the mouth, erected by jomt action of stream and surf, excludes entrance 
from the sea for anythmg but canoes; sometimes the river mouth is quite land-locked, 
and on several occasions the party arrived just as flood waters were breaking through! 

The question of a sheltered port in this part of the coast is a matter which is now 
engaging the attention of the Government. Between Tamatave and Fort Dauphin, a 
distance of some 600 miles, there is no sheltered anchorage, and in bad weather the 
coastal steamers of the Messagenes Maritimes may pass and repass a port several times 
before bemg able to discharge either passengers or cargo In fair weather the steamers 
he from 1 3 miles off the coast and await the barges into which to discharge but 

oftentimes the sea rises suddenly and the barges are lost m attempting to recross the bar. 
At Manakara there is a gap in the reef which offers a possibility of this estuary being 
made mto a port, offermg shelter m bad weather Between Farafangana and Mananjarv 
are many waterwaj^ and creeks, runmng paraUel to the coast and separated from the 
sea by a belt of bu^ often not more than 50 yards wide. These ‘ ‘pangalanes,” as they 
are termed by the Ikench, are practically contmuous, and a few connecting canals have 
^eady been cut through, so that with the completion of others, it wiU be possible to 
travel on the east coast for great distances by canoe ^ 

law ^ completed at Mananjary by March 7, and the next day the party 

March 16 after a detour to the west through 
Soaviim, SO^rmtera mland. The coast was then followed to the village of Ambilo- 
Le^tso, where the radway turns westward mto the mtenor, and on March 22 the mail 
W was jomed for Tananarive The repeat observations at Tamatave of Phre Colics 

’'T’ P^ssiMe, owing to an outbreak of plague at «tat 

town, which was, of course, promptly quarantined 

The capital was again reached on the evenmg of March 22 after an absence since 
November 25 Durmg the period of four months, 44 magnetic stations had been estab 
hshed and a distance of 2,960 kilometers traveled, of which only 750 kilmetem Sd been 
made by raff or automobile. A warm welcome back was extLded “shop KesS 
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Cornish and his wife, of the Anghcan mission, whose hospitality was thoroughly enjoyed 
through Easter until April 9, the mterval being fully occupied with reduction of observa- 
tions and arrangements for future work 

Table 12 shows stations occupied, with dates and geographic positions, for magnetic 
data, see Table of Results 


Table 12 


No 

Namo 

Date 

Lat South 

Long East 

1 

labako 

mi 

Fob 11 

0 r 

24 37 1 

0 / 

47 10 

2 

Manantemna 

Feb 13 

24 16 6 

47 18 

3 

Manambondro 

Feb 15 

23 49 7 

47 31 

4 

Vangamdrano 

Feb 18 

23 20 8 

47 35 

5 

Farafangana 

Feb 21 

22 49 4 

47 49 

6 

Nangatsiotra 

Feb 24 

22 18 2 

47 67 

7 

Manakara 

Feb 26 

22 08 6 

48 02 

8 

Aanbmany-Fai aoiiy 

Feb 27 

21 48 4 

48 10 

0 

Mananjary 

Mar 3-4 

21 14 5 

48 19 

10 

Nosivanka ^ 

Mar 9-10 

20 34 3 

48 30 

11 

Soavina 

Mar 11 

20 23 5 

48 16 

12 

Ambmamndiano 

Mai 13 

20 06 2 

48 19 

13 

Mahanoro 

Mar 16-17 

19 53 8 

48 47 

14 

Vatomandry 

Mar 19 

19 20 2 

48 67 

16 

Andovorante 

Mar 21 

18 67 0 

49 06 


(5) Tananarive to Diego Suarez 

This was a very hunied trip on account of the necessity of joining the S S Dupleix 
foi a journey down the west coast One can not afford to mass steamer connections m 
Madagascar, where it may mean a delay of one to three months awaiting the next boat 
Leaving the capital on April 9, the first 210 kilometers were traveled by rail to Anosiroa 
via Moramanga From Anosiroa the journey north was contmued by rickshaw to 
Ambatondrazaka and thence along the east shore of Lake Alaotra to the town of Imen- 
mandroso I’rom Moramanga northward to the lake extends a large plain which at one 
time was part of the lake The soil is very productive, and the swampy areas around the 
present lake aie naturally utihzed for nee fields The actual lake has now dwindled to 
a weed-choked expanse of water 40 kilometers long and with an average breadth of 
10 kilometers Canoes are able to navigate in the channels of open water among the 
weeds, and from the northeast corner the Maningoiy River flows eastward to the sea 
Mosquitoes are, of course, very numerous, and at places the rest-houses fairly hummed 
with their angiy buzzing throughout the mght The lake region is peopled by the 
Sihanaka tribe, a pleasant, docile type of native, who is said to be a nuxture of Hova 
and Betsimasaraka (a coast tribe), with also a little Arab and European corsair blood 

Beyond Imerimandroso the road enters a lonely mountainous region, clunbs steeply 
over grassy or rocky mountain sides, and dips suddenly into narrow valleys m which 
are streams oi swampy rivers, at Ambodivelatra it comes upon forested hills which 
continue to Marotandrano, where it makes a steep descent of 1,500 feet, thence it crosses 
open country to Mandritsara, a trading center and an important government post lying 
m a mountain-inclosed basm at an elevation of some 900 feet After the cold drizzle of 
the hilly plateau, the climate was hot and depressmg 

Here an easterly route was taken to the coast Leaving Mandntsara on April 26, 
Amanza, on the eastern hirnt of the basm, was reached that afternoon A start was made 
by moonlight at 2 o’clock the foUowmg mornmg, and by daybreak a steep ascent of 
nearly 2,000 feet was accomphshed to the pass over Mount Mahalama Thence the 
road descended over undulatmg hills to the Rantabe River at Andronadrona From 
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this point to the sea, a distance of some 80 kilometers, the scenery was very beautiful, 
the path wmdmg up and down through the gorge m which flows the river with many 
rapids and cascades The forest is thick and tropical, with feathery, whiplike bamboos 
arching across the path and the cnes of the lemurs echomg down the gorges 

Commg down to the west coast of Antongil Bay at Rantabe, the path follows 
that coast to the capital of the province at Maroantseda:a, thence follows the river gorges 
overland, across the pass, and down to the sea agam at Antalaha From this point 
the coast was followed to the important port of Vohemar, a tradmg center exporting 
cattle and also precious wood, coffee, and vanilla Numerous nvers and streams empty 
themselves mto the sea on this coast, and as in the south, though often only about 50 
kilometers long, they open out mto large estuaries which must be crossed by canoe 
Near Vohemar are large, grassy valleys m which feed large herds of cattle. Swampy 
hollows and the banks of rivers are usually converted mto rice fields Neanng Diego 
the country becomes more mountainous, and fantastic limestone crags alternate with 
hills which are of volcamc origm The natives of this region are rather difficult to deal 
with at the villages, where it is necessary to bully the chief to obtain wood and water 
and food at the rest-houses 

Table 13 


No 

Name 

Date 

Lat 

South 

Long East 

1 

Moramauga, A 

1921 

Apr 10 

0 

18 

/ 

67 1 

o 

48 

t 

12 

2 

Moramanga, B 

Apr 11 

18 

66 8 

48 

14 

3 

Ambatoadrazaka 

Apr 14-16 

17 

49 4 

48 

24 

4 

Imerimandroso 

Apr 17 

17 

25 9 

48 

34 

5 

Andilamena 

Apr 19 

17 

00 9 

48 

$4 

6 

Ambodivelatra 

Apr 21 

16 

39 3 

48 

$9 

7 

Andraaokelllena 

Apr 22 

16 

20 8 

48 

50 

8 

Maadritsara 

Apr 26 

15 

60 8 

48 

49 

9 

Andronadrona 

Apr 27 

15 

45 9 

49 

12 

10 

Rantabe 

Apr 29 

16 

42 3 

49 

38 

11 

Maroantsetra 

May 1 

15 

26 2 

49 

43 

12 

Manakababin;y 

May 2-3 

16 

14 2 

50 

03 

13 

Antalaha 

May 6 

14 

63 6 

50 

16 

14 

Andempona 

May 6 

14 

35 6 

60 

10 

15 

Sambava 

May 7 

14 

15 6 

60 

08 

16 

Anjala 

May 9 

13 

62 8 

50 

06 

17 

Vohemar 

May 11 

13 

21 2 

49 

59 

18 

Ampasimbaria 

May 14 

12 

47 8 

49 

39 

19 

Boubavato 

May 15 

12 

29 7 

49 

27 

20 

Diego Suarez 

May 10-17 

12 

16 4 

49 

16 


Antsirane, or, as it is popularly called, “Diego Suarez,” situated at almost the 
extreme north end of the island, is a port of call for the mail steamers between Mauritius 
and France and, besides bemg a naval base, is the headquarters of the Messageries 
Mantimes coasting steamers, which, m normal tunes, leave about once a month for the 
south 

Table 13 shows stations occupied, with dates and geographic positions, for other 
details, see Table of Results and Descriptions of Stations 

(6) Diego Suarez Down West Coast 

The coastal steamer Dupl&ix, with the Governor-General, who was making a tour of 
mspection, left for the west coast ports the day following our arrival at Diego Suarez 
m May 16, and thus time was only found to reoccupy the magnetic station established 
by Fave m 1887 On May 18 observations were made at Hellville on the island of 
Nossi Be, which is of volcamc origm and qmte tropical m appearance. Next day a 
few hours’ delay at Analalava allowed another French station to be reoccupied, and 
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thence the journey was continued southward, callmg at Majunga, Maintirano, and 
Morondava, and finally Ambohibe, where the vessel was left to contmue her way to 
Tulear At Maintirano the anchorage is about 2 miles from the surf-bound coast, and 
there is no sheltei The sea was quite i ough, and for some hours no canoes could reach 
the ship and most of the passengers and all the cargo for this place were earned on to 
Morondava Ambohibe was reached on May 25, but diserabaikment there would 
have been quite impossible had not a large schooner come out for cargo. The steamer 
anchored some 2 miles from shore and, though a few canoes got through the surf, they 
lefused to accept the responsibility of landing a white man On the departure of the 
steamer, the schooner beat to and fio along the coast for two hours and finally got safely 
act OSS the bar with a rising tide, the passage through the two lines of surf being quite 
thrilling Durmg the voyage Monsieur H Garbit, the Goveinor-General, had been most 
interested in the objects of the work and at the various ports touched had asked the 
authorities to provide every facihty for getting ashore without delay 

The letum journey to Majunga from Ambohibe was made first overland with car- 
iieis and the latter portion in a sailing lugger, durmg which peiiod 16 magnetic stations 
weie occupied On May 27, in the early morning, the carrieis arrived from their villages. 
Hinging m unison as they trotted in a compact body over the sand, strong, lusty fellows 
all about 6 feet tall, with their hair dressed up mto httle balls stuffed with tallow and 
giease This mode of hairdressmg is best appreciated on a hot day with a wmd blowing 
fiom ahead, the traveler, seated m his “filanzana,” then gets the full benefit of the stale 
greasy smell proceeding from the heads of the two front chair-bearers 

The main route north leads via Manja, a post some 95 kilometers to the east, which 
was reached on May 29 Leaving the coast it was necessary to proceed south by a 
laised loadway thiough the mangrove swamps, and in so short a distance as 2 kilo- 
meteis some 30 budges weie crossed During the day two arms of the Mangoiy delta 
weie crossed by canoe, but on the second day the road soon entered thick mimosa sciub 
with clumps of giant baobab trees These latter are called by the natives “pearls of 
the foiest” because they are higher than any other tree, but suiely they are the ugliest 
tiees of the world The fruit is rather tart and is appreciated on a long march when one 
IS thirsty, while the trunk, shaped hke a huge bottle, is nothmg more than a mass of 
pulp which IS valuable for the manufacture of paper In the north of the island the 
weather had been hot, but down m the south the mghts were cold and the days sunny 
and pleasantly warm at this season 

Continuing northward from Manja on May 30, the post of Mandabe was our next 
station, after a pleasant two-day journey over gently undulating country in which 
villages are not very numerous, but the people are fnendly enough and make up for the 
ciudeness of then rest-houses by the warmth of their hospitahty Between Mandabe 
and Mahabo the same type of country is crossed and very few villages encountered, 
the people have large herds of cattle and, like their brothers of the south, consider it 
quite lawful to increase the size of these herds at the expense of their neighbors On 
the evening of June 4 the swampy bank of the Morondava River was reached, but, 
though its bed was very wide, the actual channel did not exceed 250 yards and was only 
waist deep Fiom Mahabo to the coast at Morondava is a distance of 45 kilometers 
thiough the wooded valley of the river, which is crossed by a ford some 15 kilometers 
from the latter place Here villages are numerous, and a cart road has been constructed 
between the two places 

Leaving the Morondava on June 9, a march of seven and one-half hours was made 
to the village of Tunitsi, and Belo, a tradmg center served by sailing-cutters from Moron- 
dava, was reached next evening Beyond Belo, after first crossing some low wooded 
hills covered with tombs of Sakalava clueftains, the path soon drops again to the t3q)ical 
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, bush In one place the forest was particularly dense, and great excitement prevailed 
when the chair-bearers succeeded in shakmg a young lemur off a saplmg on which he had 
taken refuge. By evemng of the 14th the Manambolo River was reached and safely 
crossed by a canoe which was as shallow as a hollowed-out plank It is necessary to 
kneel m a crouched-up position and to remam perfectly still durmg the crossing, the large 
crocodiles visible on the sandbanks not encouraging the traveler to move, even should 
he become cramped, as he is almost sure to do The night was spent at the village of 
Abohazo, where the mosquitoes were particularly ferocious It is at the head of the 
liver delta, and next day, after a short forest stage, Benjavilo was reached by canoe 
Having reoccupied P6re Cohn’s station of 1898, a glad departure was made from such 
a depressmg spot, and after a stage by canoe the mangroves were left behmd and a 
region of wooded hills entered as far as Cape Kimby, whence the long, curving beach 
was followed to Soahanma 


Table 14 


No 

Name 

Date 

Lat South 

Long East 

1 

Nosi Be 

mi 

May 18 

0 t 

13 24 2 

o / 

48 18 

2 

Analalava 

May 19 

14 38 0 

47 45 

3 

Ambohibe 

May 26 

21 21 1 

43 31 

4 

Anosibe 

May 27-28 

21 24 2 

43 41 

5 

Manja 

May 29-30 

21 27 7 

44 20 

6 

M^dabe 

June 1- 2 

21 03 7 

44 56 

7 

Mahabo 

June 5- 6 

20 23 1 

44 38 

8 

Morondava, A 

June 8 

20 17 4 

44 15 

9 

Moronava, B 

June 8 

20 17 7 

44 15 

10 

Belo 

June 11 

19 42 2 

44 32 

11 

Ankororiky 

June 13 

19 12 9 

44 26 

12 

Benjavilo 

June 15 

19 00 0 

44 13 

13 

Tottdrolo 

June 17 

18 30 9 

44 14 

14 

Ankatoky 

June 18 

18 11 1 

44 07 

15 

Mamtirano, A 

June 20 

18 03 8 

44 03 

16 

Mamtirano, B 

June 21 

18 10 4 

44 03 

17 

Marofotsy 

Juno* 24 

16 43 5 

44 27 

18 

Point© Sada 

June 26 

15 69 4 

46 21 

19 

Majunga, B 

fJune 30 
\july 1 

July 6 

j 15 43 4 

12 47 2 

46 19 

20 

Bzaoudzi, Comoro Islands 

46 17 


At Maintirano news was received that the steamer Dumhea was due to leave Majunga 
for Zanzibar on June 29 The overland journey from Mamtirano is one of ten days’ 
hard travel, and therefore it became necessary to contmue by sea A massed connection 
mth the steanaer would have caused a delay of about two months, there being no other 
boat scheduled At Tambohorano a lugger with a cargo of hides and “pois du cap” 
was joined, and leaving at daylight next morning a fair wind carried us up the coast to 
Marofotsy, which serves as a landmg-place for Besalampy, an admamstrative post some 
nul^ mland By evemng the lugger ran up past Cap St Andr6, which is very low and 
sandy and is given a wide berth by coastwise shippmg This whole coast is very danger- 
ous, the coral reefs and banks makmg navigation very difficult In places it is usual 
for the coastal steamers to anchor for the mght, there being no light on the coast from 
Majunga to Cap g;e Mane On June 26 we were contendmg with tides and head winds 
mto the bay at Pomte Sada, the followmg day was spent roUing, becalmed off Can 
1 anjona A passage on the top of a cargo hatch of a small lugger, with no shelter from 
tne bun, is not recommended to tourists 

tn of 28, the day before the date set for the Dumbea 

^ Bonbetora up to Majunga, thus endmg a voyage of some 
600 kilometers by sea The Dumbea, due the same day, was delayed and fiLuy did not 
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leave until July 5, reaching Dzaoudzi on Mayotte Island in the Comoro group next 
day A four-hour stay here afforded time to reoccupy the French hydrographic station, 
the Admmistrator very kmdly placmg his gig and rickshaw and some prisoners at our 
disposal This act was typical of the courtesy and assistance rendered by the French 
officials throughout Madagascar 

On arrival at Majunga a telegram of welcome was received from His Excellency 
the Governor-General of Madagascar, Monsieur H Garbit, who also by telegraph 
requested all “chefs de province” to give every assistance Throughout the island all 
the admmistrators, mihtary officers, and “chefs de postes” were most courteous and 
hospitable It was this spirit of cooperation which made possible the completion of the 
work 

In all, 266 days were devoted to this work, 96 stations were occupied at a total field 
expense of $887, making the cost per station a httle more than $9 and the time per 
station less than three days The total distance traveled within the island was nearly 
6,000 miles, of which more than one-half was by carrier caravan 

F. C. Brown, on Magnetic Work in Eastern Africa, Western Australia, and 
Southern Asia, July to December 1921 

On the completion of the Madagascar work, I left Majunga, July 5, 1921, and after 
a stop at Dzaoudzi, Mayotte Island, arrived at Zanzibar on July 8 The E-nglish port 
officer and the director of pubhc works were very cordial and cooperated fully m the 
prosecution of my work there The station was well marked and will be used by the 
Admiralty for testmg compasses. 

The landmg regulations at Dar es Salaam are very strict, and one is supposed to 
cable m advance for permission to enter the colony I was able to get asWe on a 
temporary pass, and through the courtesy of the chief secretary, I was provided with a 
written permit to observe in any part of the Tanganyika Territory All of the officials 
were most courteous and manifested great mterest m the work As at Zanzibar, the 
station was well marked and will be used by the Department of Pubhc Works 

On July 16, I left on an overland tnp by rail to Ujiji, on the eastern bank of Lake 
Tanganyika Professor J T. Morrison traveled over the railroad so far as then con- 
structed m 1909, and the hne of the present railway was intersected at Tabora by the 
route followed by Dr J C. Beattie on his tnp from Victoria Falls to Gondokoro m the 
same year The present expedition was to deterimne secular variation by reoccupying 
stations of these earher observers and at the same time to complete a cham of distnbution 
stations across the contment by meeting the hne of C I W stations established by D M 
Wise, who reached the west bank of the lake m 1914 by way of the Belgian Congo 

The trip was made without incident, the stations shown m the appended hst havmg 
been occupied, and Dar es Salaam was agam reached on August 4 On August 6, I 
sailed for Mombasa, Kenya Colony Professor Momson traversed the railway line 
from Mombasa to Port Florence on Lake Victoria in 1909, observing at a number of 
stations, of which I was able to reoccupy 6 Those at Mombasa and at Nairobi were 
especially well marked for future reoccupations, the local authorities in each case havmg 
taken an active interest in their preservation An unfortimate necessity for haste pre- 
vented takmg additional time for securing local mterest at other stations and dischargmg 
the accompanymg obhgation of supplymg the data resultmg from the work 

On the afternoon of August 24, I embarked for Aden and found the sea journey on 
a comfortable steamer most enjoyable and an agreeable change and rest after the humed 
work m the intenor of the past few weeks Observations in the vicimty of the former 
station at Aden were made August 31. The Sun at this season was nearly vertical at 
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noon, and the weather was ahnost unbearably hot The usual diurnal-variation obser- 
vations for the first of the month had to be omitted because of extreme risk of sunsttoke 
during the exposure of such an extended senes through the worst hours of the day I 
left Aden for Jibuti, Itahan Somahland, on Septembei 3, after a delay of almost a day 
awaitmg steamer’s departure This was unfortunate, because thereby the connection 
with the biweekly tram to Abyssima was missed, resulting m an enforced stay of thiee 
days m Jibuti Observing conditions here are bad at this season Apart from the 
heat and glare, at 7 o’clock each mormng a strong northwest wind aiises which soon 
fills the air with bhndmg sand, observing is impossible while this lasts 


Table 15 


No 

Name 

Date 

Lat 

South 

Long Rast 

1 

Zanzibar f Zanzibar 

1921 

July 10 

o 

6 

t 

10 1 S 

0 

/ 

11 

2 

Dar 6s Salaam, Tanganyika Ternloty 

July 13-14 

6 

49 0 S 

19 

IS 

3 

Kilosba, Tangan 3 aka Territory 

July IS 

6 

50 3 S 


00 

4 

Dodoma, Tanganyika Teiritoiy 

Tuly 20 

6 

11 2 S 

35 

46 

5 

Saranda, Tanganyika Tenitory 

luly 21 

5 

42 9S 

35 

01 

6 

Kilimantindo, Tanganyika Territory 

July 22 

5 

51 4 S 

31 

59 

7 

Mazengo, Tanganyika Territory 

July 2^ 

5 

52 8 S 

34 

59 

8 

Kigoma, Tanganyika Territory 

July 25 

4 

62 8 S 

29 

3S 

9 

TJjiji, Tanganyika Terntoiy 

July 26 

4 

66 1 8 

29 

42 

10 

Tahora, A, Tanganyika Terriloiy 

July 28 

5 

01 5S 

52 

4S 

11 

Tabora, B, Tanganyika Territory 

July 29 

5 

02 3 S 

52 

49 

12 

Malongwe, Tanganyika Territory 

/July 31- 

\Aug 1 

} ® 

26 7S 

33 

39 

13 

Ngere Ngere, Tangansnka Terntoiy 

Aug 3 

6 

40 IS 

38 

06 

14 

Nairobi, A, Kenya Colony 

Aug 11 

1 

17 5 S 

36 

50 

15 

Nairobi, B, Kenya Colony 

Aug 12 

1 

17 3 S 

36 

49 

16 

Kisumu, Kenya Colony 

Aug 16 

0 

05 8 S 

34 

45 

17 

Nakuru, Kenya Colony 

Aug 16 

0 

17 1 S 

56 

04 

18 

Makindu, Kenya Colony 

Aug 19 

2 

16 8 S 

37 

49 

19 

Voi, Kenya Colony 

Aug 20 

3 

23 8 S 

38 

34 

20 

Mombasa, Kenya Colony 

Aug 23 

4 

03 3 S 

39 

41 

21 

Aden, A, Arabia 

Aug 31 

12 

47 2 N 

44 

59 

22 

Jibuti, lYench Somaliland 

Sep 6-6 

11 

34 2 N 

43 

09 

23 

Hawash, Abyssima 

Sop 8 

8 

69 ON 

40 

13 

24 

Addis Abeba, Legation, Abyssinia ♦ 

Sep 11 

9 

01 7 N 

38 

45 

25 

Addis Abeba, Mission, Abyssima 

Sop 12 

9 

OJ 7N 

38 

47 

26 

Dire Daoua, Abysteima 

Sep 15 

9 

34 9 N 

41 

53 

27 

Aden, B, Arabia 

Sep 23 

12 

49 8 N 

44 

68 

28 

Colombo, A, Ceylon 

Oct 9 

6 

64 2 N 

79 

62 

29 

Colombo, C, Ceylon 

Oct 10 

6 

54 2 N 

79 

52 

30 

Wcdheroo Observatory, Western Australia 

Oot 23-26 

30 

18 9 S 

115 

53 

31 

Cottesloe, A, Western Australia 

Oct 30 

31 

59 IS 

116 

45 

32 

Bunbury, A, Westein Australia 

/Oot 31- 
\Nov 3 

)33 

20 IS 

115 

37 

33 

Katanning, Western Australia 

Nov 5 

J 

33 

41 3 S 

117 

34 

34 

Narrogin, Western Australia 

Nov 7 

32 

55 8 S 

117 

10 

35 

QeraXdton, Western Australia 

Nov 10 

28 

47 0 S 

114 

37 

36 

Carnarvon, Western Australia 

Nov 11 

24 

53 2 S 

113 

39 

37 

Port Hedland, Western Australia 

Nov 15 

20 

18 8 S 

118 

35 

38 

Broome, A, Western Australia 

Derby, Western Australia 

Nov 17 

17 

58 4 S 

122 

14 

39 

Nov 18 

17 

17 8 S 

123 

38 

40 

Straits Settlements 

Singapore, Botanical Gardens 

Nov 27 

1 

18 9 N 

103 

49 

41 

Sin{iapore, Holland Road 

Nov 29 

1 

19 0 N 

103 

47 

42 

Smgapore, Observatory 

Nov 30 

1 

16 2 N 

103 

49 


T^ee days are required to reach Addis Abeba from Jibuti by rail, stops for the 
mght being made at Dire Daoua and at Hawash At these places the observations weie 
made du^g the httle available dayhght mormng and evemng I had hoped to find time 
to complete the observations at Hawash on the return, but owmg to a delay the place 
was not reached until after dark. As the railway was strongly guarded by trcops 
because of an expected attack on the tram by bandits, it would have been unwise to 
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attempt to work out on the plain by lamphght At Addis Abeba I was most hospitably 
received by the British miiuster and plempotentiary, and considerable interest was 
shown by the officers of the legation in the work undertaken Heavy rams and storms 
marked the whole of the four-day stay at the capital, and the observations were made 
in mud ankle-deep September should be avoided by observers visiting this locahty, 
the rains continmng until the end of the month The work in Abyssinia was hastened 
in the hope of returning to Aden to connect with a steamer leaving on September 19 
for Fremantle, Austraha Unfortunately the connectmg steamer from Jibuti, instead 
of leaving on September 17, was delayed until the 20th, and soon after leaving port ran 
aground on a coral reef, narrowly escaping total loss Fortunately we were but a short 
distance off Zeila m Bntish Somahland, and a fleet of dhows sailed out and took off cargo 
to hghten the ship After 24 hours on the reef the captam succeeded m gettmg the 
vessel mto deep water, and we arrived at Aden on September 22, too late for the Austra- 
lian connections 

The delay m Aden made possible the occupation of the Bntish Admiralty station of 
1909, which IS on a sahne flat across the harbor Though difficult of access, the magnetic 
values obtamed will probably be more nearly normal than those obtamed m the town, 
where all the C I W stations have hitherto been estabhshed The port officer placed 
a launch at my disposal and granted me every assistance 

There bemg no further direct saihng for Austraha for a month, I booked passage 
for Bombay, saihng on September 26 and going thence by tram to Madras and from 
there to Colombo m time to connect with the steamer for Fremantle leaving on October 
10, after makmg a reoccupation of stations established here by the Carnegie 

I arrived at Fremantle on October 20 and at Watheroo on the 22d, where my instru- 
ments, which had been m continuous field use since May 1919, were compared with the 
observatory standards At the conclusion of the comparisons a few stations m Western 
Australia were reoccupied with Mr. Shearer of the observatoiy staff m order to furnish 
him experience m methods of field observations Returmng to Fremantle, I took passage 
on the steamer Charon for Smgapore The numerous stops of this vessel at ports in 
Western Austraha furnished opportunity for hurried reoccupations of several more 
stations from Fremantle to Derby At Singapore both old stations were reoccupied, 
and a new station m a more favorable locahty was estabhshed On December 7, I 
arrived at Canton, Chma, where my field work terminated July 1922 

Table 15 shows the hst of stations occupied, with dates and geographic positions, 
for additional details, see Descriptions of Stations and Table of Results 

F C. Beown, on Magnetic Woek in Eastben China, July and Attgitst 1922 

After an extended furlough at Canton, China, during which I had made observations 
each week at the magnetic hut on the grounds of the Canton Chnstian College, I left 
on July 11, 1922, for a bnef tnp m eastern China for the purpose of making a few reoc- 
cupations for secular variation on my way to Washington 

Outrunnmg a threatened typhoon at Hongkong, we came soon into smoother weather 
and arrived at Shanghai on July 15. A brief call was made at the Zikawei Observatory 
for news of Pdre de Moidrey, who was then engaged m a magnetic survey of the coast of 
China at the request of the Government, which had been approached on the subject by 
the Japanese, who wished the data to make more complete the magnetic survey of Japan 
and its dependencies 

The journey to Nankmg was made by rail The onginal station of 1907 was now 
foimd to be withm a few feet of a building, and a new position was secured on the recrea- 
tion grounds of the Nanking Umversity. 
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The journey to Hankow was by river steamer, whose stops at intermediate points 
were never long enough to permit going ashore foi observations In spite of the heat, 
the journey up the nughty Yangtse was more enjoyable than sailing through the 1- or 
2-imle flood of swirhng brown water flowing through a flat country could be expected 
to be We reached Hankow on July 21, though the possibility of being able to do so was 
qmte unexpected The region was peaceful, through the failure of mihtary plans of the 
contendmg arnues 

The central provmces between Hankow and Peking, though not at war, were infested 
with brigands, and consequently there were large movements of troops on the railway 
Foreigners were advised to tiavel on the biweekly express, which carried sleeping and 
dimng cars, but this was not possible because of the hmited time at our disposal, and the 
journey was made on the daily trains, mostly monopohzed by soldiers, and most dirty 
and uncomfortable in consequence. The tedium was reheved by the amnaing mannei 
in which the occupants of the combination first and second class coach were contmually 
shifted. The Chmese ofiicer of highest rank would take for himself most of the first- 
class space, turmng all other officers mto the second and third class cars After perhaps 
an hour of this comfort a superior ofiicer would board the tram and proceed to turn out 
the earher occupant Being a foreigner, one is allowed to remain, and with such constant 
changes of travehng compamons a journey does not lack interest 

Table 16 


No 

Name® 

Date 

Lat 

North 

Long East 


Canton^ Aa 

19m 

0 

f 

o / 

1 

July 10 

23 

05 8 

113 18 

2 

Nanking 

July 17 

32 

03 8 

118 48 

3 

Hankow 

My 21-24 

30 

37 0 

114 20 

4 

Chengchowt A 

July 25 

34 

44 7 

113 42 

6 

Chengchow, B 

July 26 

34 

44 8 

113 42 

6 

Peking t 1916 

July 29 

39 

52 5 

116 23 

7 

Peking, 1907 

/July 31- 
\Aug 1 

} 39 

57 3 

116 25 

8 

Kalgan 

Aug 4 

40 

51 2 

114 51 

9 

Kakioka Observatory 

Aug 13-18 

36 

13 8 

140 11 


® All of the stations are in China except No 9, which is in Japan 

After a stay of two days at Chengchow, where we were entertained by the American 
Baptist mission, Pekmg was reached on July 27 Here both the 1907 and the 1916 
stations were reoccupied The former had been plowed over and the marker removed 
The stone at the latter had been removed and a new one inscnbed m Chmese and English 
was placed by cooperation with the director of the Observatoire Central de Peking, 
who expressed a purpose to make observations there annually There are no magnetic 
and few astronormcal observations made at the observatory at the present time, though 
there is a modern meteorological equipment A magnetic observer is being tramed for 
this position at Lukiapang, and it is to be hoped that the critical pohtical and financial 
situation m Chma may not defeat the plans for the establishment of magnetic woik here 

Kalgan was visited on August 4 There is now a frequent automobile service 
between Kalgan and Hrga by the telegraph road, and it is possible to contmue by car 
to the Siberian Railway 

The journey from Pekmg to Tokyo was undertaken by rail via Mukden and Seoul 
there bemg no smtable sailmg from Tientsm m early August It had been announced in 
Pekmg that the Manchunan war lord, Wu Pei Fu, had consented to allow trams to run 
through to Mukden, makmg the journey to Tokyo in four days Delays causmg a 
missed connection and a washout extended this time by two days more, and Tokyo was 
not reached until August 12 
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A veiy cordial welcome was extended by the authouties of the Central Meteorological 
Obseivatory, and arrangements were made to pioceed the next day to Kakioka^ where 
intercomparisons were made with the observatory standards and with the electric 
magnetometer of Professor Watanabe These were completed, and on August 18 the 
party returned to Yokohama The opportumty of hving among the Japanese entirely 
in Japanese style was much appreciated On two nights of our stay there was the 
observance of an annual rehgious festival, with street illummation, dances, and cere- 
monies that added to the interest and dehght of the visit 

The return to Washington was by way of Vancouver and Minneapolis, and thence 
to Washington, where a final comparison of instruments, which had been in the field 
since early in 1919, was made on September 7 to 11 

Table 16 shows the stations occupied, with dates and geographic positions, for 
additional details, see Table of Results and Descriptions of Stations 

D G Coleman, on Magnetic Work in the Samoa, Ellice, and Tokelau Islands, 

May to September 1921 

In accordance with the Director’s instructions of May 21, 1921, I left Washington 
on May 23, 1921, for Apia, Ssimoa Islands, where I was to take up the work of reoccupying 
a series of stations m Australasia and among the Pacific Islands for secular-variation 
data, under the direction of Dr H M W Edmonds, stationed temporarily at the 
Apia Observatory We arrived at Apia on June 16, and the remainder of the month 
and most of July was spent in getting comparisons at the observatory, •rnn.’lrin g com- 
parison observations in connection with the standardization of the Inlstruments aboard 
the Carnegie, which came to port while I was there, and in making plans for travel among 
the islands 

By special arrangement with representatives of the London Missionary Society, 
I secured passage on their ship, the John Williams, on a tour of the EUice and Tokelau 
Islands As the port of Apia was closed because of an epidemic of measles, I obtamed 
permission to go to Pago Pago, American Samoa, where I remained under medical obser- 
vation until August 15, when the vessel was scheduled to arrive The trip to Pago 
Pago from Apia was made in a small native launch, and though it is only 65 miles, it 
consumed 18 hours to cover the distance against a stiff head wind On August 22, I 
received a message from Dr Edmonds that the John Williams was being held at Sydney 
because of influenza among her native crew. I immediately secured permission to go 
aboard the naval ship Fortune, which was leaving that night for her monthly copra trip 
to Manua Island Arriving at Manua the following day, I succeeded in achieving a safe 
landing through the surf with the instruments, and with the help of the only white 
inhabitant of the island, a German trader, I located the eclipse station of 1911 The 
latter was a difiicult task, as the hurricane of 1915 had practically destroyed every tree 
and building, however, from the rums and the information from the natives, I succeeded 
By spending the night in a native hut, and beginning work at daybreak, I completed my 
program in time to return to the ship with the last load of copra The Fortune made 
no other stop long enough to secure further observations Lieutenant Kehler, in com- 
mand of the vessel, showed me every courtesy, even to premitting me to share the only 
cabin with him ^ 

On Saturday, August 31, the John WiUiams, 17 days overdue, arrived at Pago 
Pago, and we sailed that mght for the Ellice Islands, arrivmg at Funafuti Atoll on the 
afternoon of September 6 This island and others of this and neighboring groups are of 
low coral formation, havmg at no pomt an altitude greater than about 10 feet above the 
sea There are groups of coconut palms, an occasional banana plant, and a few native 
huts The British commissioner and a trader, both of whom hve on Funafuti Atoll, 
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constitute the white population of the hllhce Islands The visit of the nussion ship 
being an annual event, and the vessel being the only one to visit some of the islands, 
we were accorded an interestmg reception. As we came mto view of one of these islands, 
we were met by scores of grass-attired natives m long canoes hollowed from tree trunks 
Rowing round and round the ship, they sang and shouted aU the time, until we were 
near enough to stop, when they left their canoes and swarmed up the sides and all over 
the ship Those who had no canoes would swim out to meet the ship, sometimes a 
distance of 2 miles or more 

At each island stop the missionaries went ashore, and with the local native mis- 
sionanes, held a church service and conducted the annual school exammation, the 
latter consummg several hours, dependmg upon the number of pupils to be examined 
My work had to be adjusted to that of the missionaries, who never knew in advance of 
landing how long they would remam I always went ashore with them, and it was 
no easy matter to get ashore with the mstruments safe and dry The process of Ifl-nrling 
usually consisted of about a 20-mmute row m the whale-boat from the ship to the outer 
edge of the reef, where we would transfer to native canoes as the only type of boats able 
to successfully ride the enormous surf Once through the surf we made a second transfer, 
this time to the back of a native who would bear us through the rough knee-deep coral 
reef to the shore Prom my position on the back of a native I had a good view through 
the clear water of the bnlhant coral formations and the hundreds of young octopi 
squirmmg into the crevices at our approach At some of the islands I was unable to 
carry out the complete program of observations on account of the short time it took for 
the missionaries to complete their work I reoccupied as closely as possible all the 
stations estabhshed m 1915 m the EUice and Tokelau groups, and returned to Pago 
Pago on September 24 


Table 17 


No 

Name 

Group of Islands 

Date 

Lat 

South 

Long East 




1921 

o 

/ 

o 

t 

1 

ApMf Samoa Observatory 

Samoa Islands 

/June 6- 
\july 19 

} 

48 4 

188 

14 

2 

Pago Pago, American Samoa 

Samoa Islands 

Aug 12-16 

14 

17 0 

189 

19 

3 

Tau Island 

Samoa Islands 

Aug 23-24 

14 

13 4 

190 

28 

4 

Funafuti Island, B 

Elhce Islands 

Sep 6-17 

8 

31 2 

179 

11 

& 

Nuhufetau Island 

Slhoe Islands 

Sep 7 

8 

01 7 

178 

20 

6 

Vaiiupu Island 

Ellice Islands 

Sep 8 

7 

29 2 

178 

41 

7 

Nut Island 

Ellice Islands 

Sep 9-12 

7 

16 0 

177 

10 

8 

Nanomana Island 

Ellice Islands 

Sep 13 

6 

17 6 

176 

20 

9 

Nanomea Island 

EUioe Islands 

Sep 14 

6 

40 4 

176 

08 

10 

Nvutao Island 

EUioe Islands 

Sep 16 

6 

06 6 

177 

21 

11 

Funafuti Island, A 

Ellice Islands 

Sep 16-17 

8 

31 5 

179 

11 

12 

Nuhtdadai Island 

Ellice Islands 

Sep 19 

9 

22 1 

179 

60 

13 

Atafu Island 

Tokelau Idands 

Sep 21 

8 

32 2 

187 

29 

14 

Fahoafu Island 

Tokelau Islands 

Sep 22 

9 

23 0 

188 

46 

16 

Swains Island 

Tokelau Islands 

Sep 23 

11 

03 

188 

66 


Table 17 shows the stations occupied, with dates of occupation and geographic 
positions, for further details see Descriptions of Stations and Table of Results. 

D. G Coleman, on Magnetic Work in the Fiji Islands, Solomon Islands, and 
New Gthnea, September 1921 to Jantiart 1922 

The mission ship, the J ohn Williams, was to remam m port at Pago Pago for several 
days, and as the httle launch on which I had come over from Apia was agam m port, I 
decided to return with her to Apia m hopes of catchmg the monthly New Zealand stearner 
for the Fiji Islands. This was a fortunate decision, and I was able to sail, the evemng 


/ 
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of my arrival, for Suva, after a burned conference with Dr Edmonds, and attention to 
passport arrangements, fumigation, bankmg, and mail details necessary before departure 

En route to Suva, I was able to stop at Nukualofa, Tongatabu Island, of the Tonga 
group, September 30, where I had the assistance of two surveyors of the Department of 
Public Works, who volunteered to have a permanent marker made for the station and 
the position made a part of the pubhc records Neiafu, Vavau Island, was visited, but 
Lifuka had to be omitted, as it was under quarantine at the time I arrived at Suva, 
Fiji Islands, on October 5, and there learned that the connecting steamer for Sydney 
would amve in two instead of four days, as I had been informed in Apia In the short 
time available, I was able to reoccupy the station known as Dr IQotz’s Station, despite 
the contmual ram, and on the following day, starting at 5 o’clock m the mornmg, I 
went to the Hospital Hill Station with my eqmpment The rams had washed the hill- 
side until it was too steep to allow a foothold, and the station marker had been washed 
out and was found lodged m the d^bns near the foot of the hill After wading and 
shppmg about for an hour, hoping to find a spot for an approximate reoccupation, I was 
forced to take refuge from a tropical downpour As the ram continued, the attempt was 
abandoned The following morning I left Suva for Sydney, Austraha A stop at 
Lautoka enabled me to estabhsh a new station about 80 miles west of Suva 

On arrival at Sydney on October 14, I interviewed all the shipping and missionary 
agencies which are in commumcation with or have transportation facilities among the 
western island groups of the South Pacific, and decided to take passage on the Bums, 
Philp and Company steamer, the M%vd%m, on October 29, for Tulagi, m the Solomon 
Islands The interval before the sailing of the vessel allowed opportumty for reoccupymg 
the station at the Red Hill branch of the Sydney Observatory Magnetic work has 
been suspended at this station, owing to shortage of funds and because of the destruction 
of the observmg hut by the falhng of a very large tree some months before On October 
19 the Government astronomer, Dr W I Cook, drove out to the Red Hill station with 
me, and with the assistance of the observer-in-charge, we managed to get the tree clear 
of the pier, which was found to be undamaged, though the hut which had protected it 
was demohshed On the following days I secured observations on the pier with some 
diflSiculty, chmbing over the tree trunk throughout the observations. 

After a hurried tnp by rail to East Maitland, I embarked on the Mxndxm and 
arrived at Makambo, Solomon Islands, on November 7 The reoccupations of the 
stations of 1915 were rather difficult, due to the limited time the steamer remained at 
each port, and this time was never known m advance, as it was determined by the amount 
of copia to be loaded Generally we anchored off an island at daybreak, and I went 
ashore with the first copra boat, climbing down a rope ladder with my instruments 
Once ashore, some time was required to relocate the previous station before work could 
be started In no case did we stay more than one day in a place About an hour 
before the last boat returned to the ship, I was notified, so that work was always bemg 
done agamst time Working in this way, and handicapped by the terrific tropical rams, 
I reoccupied 6 of the former stations in the Solomon Islands, and returned to Tulagi m 
time to connect with the Melusfia, another steamer of the same owners, for Rabaul, 
Bismarck Archipelago, on November 27 

I arrived at Rabaul on December 3, having made stops at several ports, only one of 
which perimtted opportunity for work An arrangement was made to visit the Admiralty 
Islands, but on boardmg the steamer, announcement was made that the saihng had been 
postponed three days This delay would have made it impossible to return m time to 
connect with the Man%na for New Gmnea, and the arrangements for the tnp were can- 
celed On December 14, 1 took passage for Samarai, New Gumea, where I arrived two 
days later. Here I learned that the vessel used m 1915 to reach the New Gumea stations 
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had been taken out of the service smce I had left Sydney, on account of the failure of 
the gold names and of the low price of copra The only means of gettmg to these out- 
lying stations would be by small sail or gasohne launches, and these were not plentiful 
My attempt to charter a small boat met with no success. I did manage to get a very 
poor boat to make the Suau Island station, 30 miles distant from Samarai A man who 
had waited at Samarai a month for a chance to get over to the island accompanied me 
as passenger and bore one-half the cost of the trip, which was an extremely uncomfortable 
one Jtnd required three days In general, the cost of chartering boats, when they can be 
obtamed at any price, is excessive, and greatly out of proportion to the value of the 
work that can be accomphshed by them 

I finally learned of what seemed to be an exceptionally fortunate opportunity of 
reaching stations along the north coast of the island, to the mouth of the Mombare 
at the boundary of German New Gmnea, but what in the sequel came near bringing 
my expedition to disaster A 6-ton launch from which the owner, a pearl fisher, had 
mystenously disappeared, was held by the Government pending investigation, and in 
the meantime was chartered for short trips A miner returnmg to his properties some 
distance up the Mombare River would use the launch to transport his supplies and send 
it back with its crew of native boatmen Returmng with it, I could make the desired 
stops and detours, and it seemed too good an opportumty to imss. Therefore, on 
Christmas mommg, I went aboard with my contribution to the cargo. The launch 
bemg the first boat in several months, carried the Government mad; she also carried 15 
natives belongmg to the miner, 4 native boatmen, one native cook, and the miner and 
myself, the only white men, and every mch piled high with general cargo. I knew it 
would be no pleasure top, but I did not expect the boat to be so crowded. However, 
I threw my mattress on top of a couple of boxes, and proceeded to hang on all the way 
to Mombare The weather was rough, and the engine in charge of the native boy gave 
no end of trouble, consummg far more fuel than the old miner had expected There 
were numerous reefs along the coast and no hghts, so travel was possible only during 
dayhght. It was at daybreak on December 29 when we started the ascent of the swampy 
tropical river Hardly had we entered the mouth of the nver when we became lodged 
on the sand, a wait of five hours brought high tide, and we proceeded until nightfall, 
when we camped m midstream, where the sand flies and mosqmtoes came through our 
nets and made sleep impossible The following day the launch ran aground a second 
time on a sand-bar, and this time all efforts to pull her off were of no avail. We put the 
native boys off m the nver and made them pull, which they did m mortal fear, as the 
nver fairly teemed with alhgators, m fact one boy was kept on top of the launch, rifle in 
hand, ready to shoot any menacmg alligator. At dark we were still fast on the bar, and 
it looked as though we should remain until the next flood would raise the water and 
dehver us, which at this season might be a month or more We were 67 miles from the 
nearest white man, m a country none too fnendly, where the natives deserted their 
villages and took to the bush on our approach In such a manner I spent New Year’s 
Eve in the middle of the Mombare River. 

Durmg the mght the unexpected happened A severe ram passed over us and 
along the mountams back of us, so that at 3 o’clock m the mommg I felt the launch 
make a shght lurch, and, crawhng forward from my perch on the boxes, by the light of a 
hurricane lamp I saw great masses of foam, and then great logs and d4bns conpng swiftly 
down the nver. I called the crew, and before dawn we were out of our predicament 
and on our way, arriving at Tamata Junction on New Year’s Day The next day the 
cargo had been discharged, and the launch turned over to me for the return trip to 
Samarai, 350 miles away. ^ 


i 


I 


Obseevees’ I^bld Rbpoets 


129 


The outward, trip had been exciting at times, imcomfortable always, the return 
was a continual gamble with fate, with odds all against us I had qmte naturally 
accepted the judgment of those famihar with the conditions, in the matter of supphes 
and fuel for the trip Without attempting to place the blame, the fact remains that 
I was expected to get that launch back with only 5 cases of benzme and kerosene, whereas 
it had required 15 to bring us out There were no stores or known places where I could 
secure fuel, there was no regular sail fitted to the launch Should I be able to reach 
Buna Bay, the nearest white settlement, there was no regular communication, and 
overland travel through the jungle, filled with hostile tribes, was out of the question 
To remam was equally impossible There was but one thing to do, and that is what 
we did 

At daybreak we diifted with the current down the iiver to the sea and headed for 
Buna Bay The sea was rough, and we had constant trouble with the engine Fortu- 
nately, we reached Buna Bay, the first white settlement, on about the last drop of our 
fuel The settlement consists of 5 white men, a magistrate, a mmer, and 3 recrmters 
of native labor for the plantations When I arrived at dark, the place had all the appear- 
ance of having been deserted. After entering several empty huts, I reached the Govern- 
ment hut, and there I found four-fifths of the population still m the grip of a New Year’s 
celebration The nmner was absent, and I made a native lead me to his hut, 4 miles 
mland, where I found him very ill with a fever He chanced to have 2 tins of benzme 
which he sold me, and feehng like a heartless wretch, I took the fuel, and left him to his 
suffering, lying there unattended m his dirty, leaky thatch, and hurried back to Buna 
Bay I now had fuel enough so that with good luck I should be able to reach Cape 
Nelson, 60 miles farther down the coast, where there is a Government station 

Startmg at about 2 o’clock, and bemg so low in fuel, the boat crew determined to 
steer the shortest course directly across the bay When 20 miles out the engme broke 
down and could not be repaired before dark. Then a storm arose I had the crew ng 
a sail out of an old tarpauhn, and a sort of jib out of my observing tent The storm contin- 
ued, darkness came on, we had no compass, but by use of my small pocket compass read by 
the light of the fiashes of hghtmng, we retained a general sense of the direction of the 
land The boat seemed to roU almost completely over, and at all times I had to hold 
on with both hands to keep from being washed or thrown overboard A sudden twist 
of the boat and the sail boom snapped square off, and we were completely helpless, with- 
out engine, without sail, and a strong wmd blowing off shore carrying us farther out into 
a sea where vessels never pass and hope of rescue was impossible One of the drunken 
recruiters at Buna Bay had forced himself upon me as a passenger and now became 
violently seasick, the boat boys, though good sailors, were terrified and crawled mto 
the comers to hide, and I had to force them to take down the tent, which was a failure 
as a Jib, and rig a sea anchor, I also had them drop our tmy anchor m the hope it might 
snag a reef and hold us until our engme could be repaired. There was nothing more to 
be done but to hold on until mornmg, when the engine must be fixed After seven long 
hours, the storm abated, and at daybreak land was just visible It took five hot steamy 
hours’ work m the engme cabm for me and the engine boy to get one cylinder to work, 
and on that we chugged mto Cape Nelson at dusk, a second time completely out of fuel 

The settlement at Cape Nelson consists of two white men, a magistrate and an old 
trader, neither of whom could supply me with sufficient fuel to carry me to Samarai 
I learned of an old beach comber whose launch had been taken for debt, and on the 
chance of gettmg a httle from him, I walked through the bush to his hut From him I 
secured one tin and a gourd full of benzme, his entire supply The magistrate drained 
the tank m his launch to add to my supply, but warned me that the trip to Samarai 
could not be accomplished on the fuel on hand, with the engme m its present condition. 
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My passenger was now sick with fever and was indifferent whether he went or stayed 
The engine boy told me that he sometimes made the engine run on leaner mixture of 
kerosene and benzme, but that it would not always work There was no teUing when 
a boat would arrive at Cape Nelson, certainly not for a month, and even then it might 
not be able to supply me with fuel So agamst the judgment of the Cape Nelson men 
I set out at daybreak for Samarai, more than 200 miles distant Once more using the 
tent as a jib, and usmg a two-thirds mixture of kerosene and benzme m an engine designed 
to bum it half and half, we just managed to get mto Samarai harbor on January 9; we 
did not have fuel enough to reach the wharf 

At Samarai there was still no possibility of getting passage to the re maini ng stations, 
so I decided to go to Port Moresby and visit the pomts in that vicimty I was informed, 
however, that Port Moresby was under a strict quarantine for measles, and that if I 
went there I should have to suffer a 21-day strict quarantine, and thus miss the next 
Sydney steamer I therefore could do nothmg but go direct from Samarai to Sydney, 
and this I did, amvmg m Sydney January 19, 1922 


Table 18 


No 

Name 

Continent or 
Group of Islands 

Date 

Lat 

Soutb 

Long East 




IBBl 

0 

/ 

o 

f 

1 

Nemfu 

Tonga Islands 

Sep 30 

18 

39 

186 

01 

2 

Nult^lofaf Togatabu Island 

Tonga Islands 

Oct 3 

21 

07 6 

184 

47 

3 

Sum, Dr Klotz*a Station 

Fiji Islands 

Oot 6 

18 

08 4 

178 

26 

4 

Lautoka 

Fiji Islands 

Oct 8 

17 

36 6 

177 

26 

5 

Red BiU, A 

Australia 

Oot 20 

33 

44 5 

151 

04 

6 

Red HiU, B 

Australia 

Oot 21 

33 

44 5 

151 

04 

7 

Boat MaUland 

Australia 

Oot 23 

32 

46 5 

161 

35 

8 

Makambo Island 

Solomon Islands 

Nov 7 

9 

04 9 

160 

12 

9 

Aola 

Solomon Islands 

Nov 9 

9 

31 2 

160 

30 

10 

Bere, Guadalcanal Island 

Solomon Islands 

Nov 10 

9 

33 4 

160 

39 

11 

Fam Island 

Solomon Islands 

Nov 16 

7 

04 4 

165 

63 

12 

£inakin*s StcUwfi 

Solomon Islands 

Nov 17 

7 

47 5 

156 

36 

13 

Salicana Island 

Solomon Islands 

Nov 18 

7 

26 8 

167 

40 

14 

TiUagi 

Solomon Islands 

Nov 23-25 

9 

06 6 

100 

11 

16 

Qizo 

Solomon Islands 

/Nov 16,19 
(Dec 1 

} ^ 

06 0 

156 

61 

16 

Rahaul 

Bismarck Archipelago 

Dec 5— 8 

4 

12 7 

152 

12 

17 

Samarai, A 

New Guinea 

Deo 16-17 

10 

37 4 

160 

40 

18 

Suau Island 

New Guinea 

Dec 20 

10 

42 2 

150 

16 

19 

Samarai, £ 

New Guinea 

Deo 22 

10 

37 3 

150 

40 

20 

Kioato Island 

New Guinea 

Deo 24 

10 

37 3 

150 

38 

21 

Tamata Junction 

New Guinea 

102B 

Jan 1 

8 

22 1 

117 

50 

22 

Mamhare 

Now Guinea 

Jan 2 

8 

04 3 

HS 

01 

23 

Buna Bay 

New Guinea 

Jan 4 

8 

40 3 

148 

25 

24 

Cape Nelson 

New Guinea 

Jan 6 

9 

Ofi 3 

140 

17 

25 

Ipoteto Island (Secondary) 

New Giunea 

Jan 7 

9 

38 0 

150 

01 


Table 18 shows the stations occupied, the dates of occupation, and their geographic 
positions, for additional details see Descnptions of Stations and Table of Results 

D G. Coleman, on Magnetic Work in Australia, New Zealand, Cook Islands 
Society Islands, Marquesas Islands, and Tuamotu Archipelago, 

January to August 1922 ’ 

On my return to Sydney from the Solomon Islands and New Gumea, I received a 
letter mformmg me that I should thereafter report direct to the Office as my own chief 
of p^y, instead of to Dr Edmonds as before, and also mstructions under date of Sep- 
cooperate with Dr J. M Baldwin, Government astronomer, at the 
Melbourne Observatory, m instrument and station compansons necessary to a transfer 
of the magnetic observatory from Melbourne to the new site at Toolangi I at once 
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informed Dr Baldwin that I should be m Melbourne about February 1, and ready to 
assist in such program as might be agreed upon 

En route to Melbourne I reoccupied 4 stations of 1911 and 1913 m New South 
Wales At Melbourne a program of approximately simultaneous observations was 
arranged at the Melbourne and the Toolangi stations, so that a comparison of mstru- 
ments was obtamed and at the same time a satisfactory station difference necessary for 
a transfer of the observatory absolute observations At the same tune the recordmg 
instruments were installed at the new location 

After a conference with Captam Edward Kidson, formerly m charge of the magnetic 
survey of Austraba for the Carnegie Institution of Washington, I decided to carry out 
the work m New Zealand first, and then take up the Society Islands and neighboring 
groups. Accordingly I returned to Sydney on February 28, and amved m Auckland, 
New Zealand, on March 6. At Christchurch I met Mr H F Skey, m charge of the 
magnetic observatory there, and in consultation with him arranged a list of stations 
in the North Island and the South Island for reoccupation Owmg to the infrequent 
tram service on the New Zealand railroads at that tune, the number of stations was 
necessarily smaller than I should have desired otherwise, as I wished to finish in time to 
connect with the steamer from WeUmgton for Tahiti, saihng April 11 The month of 
March proved a very unsatisfactory one for work, as there were but two reaUy good 
days for observations, the others bemg invariably ramy or cloudy 

I amved at Papeete, Tahiti, Society Islands, on April 19, 1922, and after attendmg 
to official formahties, and having reoccupied the C I W station there, I received instruc- 
tions by cable to visit such island groups m the vicimty as I was able I found an 
opportumty to take passage for the Marquesas Islands on a very small copra schooner 
of about 60 tons 

The schooner left Papeete on April 29, with a crew of 4 natives and a Tahitian 
captam, 4 native women passengers, and myself The captain was the only one of the 
natives who spoke English, and his vocabulary was very hmited There were no accom- 
modations for the passengers, and we were all put together in the one small cabm, but 
the bilge stench and the copra fumes made it impossible to stay in the room, so I camped 
on the hatch on deck, there was no room to exercise, and the boat rolled so that I had 
to hold to something all the time At noon the hot tropical sun blazed down on us so 
that our luncheon of native food could not be enjoyed The old captam had been 
gathering copra for many years, but always m the same island group, where a knowledge 
of navigation was not essential. It took him about three hours to work out a simple 
longitude, so I took his sights and worked out his positions by the aid of my pocket 
chronometer This pleased the old seaman so much that he gave me his cabin and he 
went forward and slept in the forecastle with the crew This was very fortunate for 
me, as we ran mto some very bad weather, the deck being awash for four of the ten 
days required for the trip. 

En route we stopped at Tikei, a small umnhabited island of the Tuamotu group, 
and this bemg the last land seen before reaching the Marquesas, the crew and I went 
ashore through the heavy surf and onto the coral reef, where they speared fish and I 
got an mchnation observation. On May 9 we amved at Atuona, Hiva Oa Island, 
Marquesas Islands, this bemg at present the seat of government It had been my 
mtention to remam with the schooner while she gathered copra among the islands and 
thus reach Nukahiva, where the former C I W station was made m 1907 However, 
her agents mstructed the captain to tie her up at Atuona on account of the continued 
low price of copra There were no hotels m Atuona, however, I was able to secure 
quarters m the rear room of a native store There was nothmg I could do but wait the 
chance amval of a trade schooner, which might not be for one, two, or even three months. 
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This was on May 10, and by rare good fortune a trade schooner put in on May 13, I 
promptly made arrangements to take passage with her as she traded among the Tuamotu 
Islands en route to Tahiti. We were supposed to sail on the 15th, but mere tropical 
mertia delayed us imtil the 17th, when after a few hours at sea we were forced by heavy 
weather to return to Atuona to remam until the 19th This schooner, though small, 
was somewhat larger than the one I had come out on and was fitted up with a small 
store of overalls, hats, axes, cahco, perfume, and tnnkets to trade with the natives for 
copra As I was the only white man and the only passenger, the captain cleared one of 
the shelves of merchandise and gave it to me as a bunk 

We arrived at Puka Puka Island on May 25, and here the captain took 42 native 
passengers, men, women, children, with dogs, cats, tuitles, pigs, goats, fishnets, and 
other belongings, to Fakaina Island, where we arrived on May 29 Aftei long delays 
because of calms, the captain decided to omit the lemaming islands and steered direct 
for Tahiti, where we arrived on June 9 I had spent the entiie month of May m leacli- 
mg a few islands of the Marquesas and Tuamotu groups To reach by trading-schooneis 
the remainmg island where repeat observations were desired, would require, in the 
present condition of the copra market, more than six months’ time 


TABIiE 19 


No 

Name 

Contment or 
Group of Islands 

Date 

Lat South 

Long Fast 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

QovXbum 

Harden 

Wagga Wagga 

AUmry 

Toolaagi 

Melbourne 

Auckland 

Roionta Gardens 

EkeUjkuna Doma%n 

Chnstchurcht Jarrah Peg 

Chnton 

Kxngeton 

Queenstovm 

Cromwell 

EoxbuTffh 

Mount Victoria 

Avarua 

Point Fareuta 

Papeete (Secondary) 

Tikei Island 

Atuona 

Puamau 

Puka Puka Island 

Fakaluna Island 

Angatau Island 

Point Fareute 

Avarua 

Avarua, C (Coral Beach) 

Avarua, B (Tekeu) 

Auckland 

Australia 

Australia 

Australia 

Australia 

Australia 

Australia 

New Zealand 

New Zealand 

New Zealand 

Now Zealand 

New Zealand 

New Zealand 

New Zealand 

New Zealand 

New Zealand 

New Zealand 

Cook Islands 

Society Islands 

Society Islands 

Tuomotu Archipelago 
Marquesas Islands 
Marquesas Islands 
Tuomotu Arciupelago 
Tuomotu Archipelago 
Tuomotu Archipelago 
Society Islands 

Cook Islands 

Cook Islands 

Cook Islands 

New Zealand 

im 

Jan 26 

Jan 26 

Jan 27 

Jan 28 

Feb 3-20 
Feb 20-24 
Mar 8 

Mar 10 

Mar 16 

Mar 19 

Mar 22 

Mar 26 

Mar 27 

Mar 30 
/Mar 31 
(Apr 1 

Apr 6 

Apr 16 

Apr 24 

Apr 26 

May 3 

May 10-12 
May 20 

May 25-26 
May 29 

May 31 

June 12-13 
/June 19- 
\July 3 

July 10-15 
July 17 

Aug 3- 7 

0 f 

34 45 8 

34 83 6 

35 06 2 

36 05 1 

37 83 4 

37 40 9 

36 51 7 

38 09 3 

40 39 

43 31 8 

46 12 6 

45 19 6 

46 02 4 

45 02 6 

} 45 33 9 

41 18 7 

21 11 5 

17 31 6 

17 31 8 

14 67 

9 48 6 

9 46 6 

14 48 

16 67 8 

15 49 4 

17 31 6 

} 21 11 5 

21 11 4 

21 11 4 

36 61 7 

0 t 

149 43 
148 22 
147 23 
140 65 
146 29 
144 68 
174 40 
176 16 
176 43 

172 37 
169 26 
168 45 

168 42 

169 14 

169 19 

174 47 
200 16 
210 26 
210 27 

216 20 
220 68 

221 07 

221 10 

219 61 

219 07 

210 26 

200 16 

200 16 

200 16 

174 46 


u Tuamotu Islands are similar to the EUice Islands — ^mere coral atolls, surrounded 

by high red coral reefs, makmg landings extremely difficult and very dangerous I had 
several good dreneffings, but always managed to reach the reef with my mstrument 

fb? w ^ or more copra boats were capsized m attemptmg to make 

the reef Only the semiannual mail steamer and occasional tradmg schooners go to 
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the Austral Islands, and as I had been instructed to reach the assigned station in Queens- 
land, Australia, in tune for the total solar eclipse of September 22, I did not attempt to 
visit that group I therefore went back by steamer to Rarotonga in the Cook group 
As sailmgs from there to New Zealand are monthly, I should have to wait there a month 

AT about July 15 I hoped in this interval to find an opportumty to visit 

the ManiMki group In this hope I was disappointed, as the interisland schooners 
were at that time all out and would not return m time to make another trip before I 
should have to leave for Australia I learned that a government steamer was about to 
leave for the nearer islands, and I presented a letter of introduction obtamed for 

me by the Christchurch Obseivatory to the resident comnussionei and asked permission 
to go along The permission was refused, and I was forced to content myself with re- 
peated diurnal-vanation observations until the next sailing for Wellington On the 
ariival of the Maunganm from Wellington to San Francisco, I had the pleasure of 
meeting the Director, Dr L A Bauer, returning fiom an inspection trip after attending 
the meeting of the International Geodetic and Geophysical Umon at Rome 

Table 19 shows the stations occupied, the dates of occupation and the geographical 
positions For additional details see Descriptions of Stations and Table of Results 

D G. Coleman, on Magnetic Work in Qtteensland, Australia, Including Special 
Observations During the Total Solar Eclipse of September 20, 1922 

I arrived from Rarotonga at Welhngton, New Zealand, on July 30, 1922, havmg met 
on board Dr Campbell and Dr Moore of the Lick Observatory eclipse party I left 
Auckland for Sydney on August 11, arriving m Sydney on the 16th, and had the pleasure 
of again meeting Dr Baldwin, of Melbourne, and the Reverend Dr Piggott, returning 
from their visit to Washington On arrival at Sydney, plans for the work of the Sep- 
tember echpse were discussed with these gentlemen and with Professor Von Wilier of 
the Sydney University 


Table 20 


No 

Name 

Dato 

Lat South 

Long East 

1 

Creek 

im 

Aug 22 

o / 

31 21 0 

p / 

150 39 

2 

Tenterfield 

Aug 23 

29 04 1 

152 02 

3 

Brisbane 

Aug 26-30 

27 27 1 

153 02 

4 

Roma 

Sep 2-5 

26 34 3 

148 48 

5 

CharleoiUe, A 

Sep 8-12 

26 24 4 

146 14 

6 

Coongoola (Eohpae) 

Sep 15-22 

27 39 2 

145 54 

7 

CunnamuUa 

/Sop 30- 
\Oct 4 

Oot 0 

j 28 04 3 

26 24 5 

145 42 

8 

CharleviUe, B 

146 14 

9 

Tamho 

Oot 8 

24 53 1 

146 lb 

10 

Jencho 

Oot 10 

23 35 7 

146 08 

11 

Emerald 

Oot 12 

23 30 5 

148 10 

12 

Rockhampton 

Oot 16-18 

23 21 8 

150 30 

13 

Goondiwindi, A 

Oot 24 

28 33 0 

150 18 

14 

Goondiwmdi, B 

Oot 26 

28 32 5 

150 18 

U 

Red HiUf B 

Nov 6 

33 44 5 

151 04 


After occupying stations en route, I arrived at Brisbane, where I made extended 
observations and completed arrangements for time signals to control the special eclipse 
observations By special courtesy of the officers m charge, I was to have the exclusive use 
of the telegraph hne from Brisbane to my echpse station at Coongoola, 500 miles distant 
for 10 mmutes on September 19, 20, and 21 This plan was modified later by the decision 
of Mr Fraser, the State time-observer, to orgamze a party for echpse photographic 
observations at a station about 10 miles west of Coongoola Signals were received by 
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telephone from Mr Fraser’s party, who had a sidereal chronometer from the Brisbane 
Observatory, rated mghtly by star observations Ilnfortunately, an accident to this 
chronometer later has mtroduced a httle uncertainty as to the final correction Crowds 
of people came to view the echpse by special trams, but they were kept entirely away 
from my station by the pohce from Cunnamulla 

Following the echpse, the month of October was spent m reoccupying widely dis- 
tributed stations m Queensland Gomg first to Charleville, I went overland across a 
desert country to Tambo by automobile, and thence by mail coach to the railway at 
BlackaU, where I took a tram to Jericho FoUowmg the railway eastward, I went to 
Emerald, Rockhampton, thence southward through Maryborough to Brisbane No 
work was possible at Maryborough, as by an error of the railway ofiSicials my observing 
tent and instrument tripods had been taken on to Brisbane After locating the lost 
articles, I went to Goondiwmdi to make a reoccupation of the station where Mr Kidson 
had made his echpse observations, and arrived at Sydney on October 28 

Table 20, shows the stations occupied, with dates of occupation and geographic 
positions; for additional details see Descriptions of Stations and Table of Results 

D G Coleman, on Magnetic Work in New Caledonia, Loyalty, New B[ebrides, 
AND Lord Howe Islands, November 1922 to January 1923, and in 
Australia, January to April 1923 

I sailed from Sydney on November 9, 1922, on the French mad steamer, the Paafique, 
for Noumea, New Caledoma, where I arrived November 13 On the foUowmg day I 
joined the 100-ton copra-gathermg steamer for Lifu Island of the Loyalty group, stoppmg 
en route at Mar6 Island I arrived at Lifu Island on the 17th and was courteously 
given accommodation at the French Protestant mission, as there were no hotels on 
the island The missionary m charge was no stranger to my work, as he had entertamed 
Mr Brown on his African expedition m the Cameroun I rejomed the copra steamer on 
her return and two days later arrived again at Noumea 

I next took passage with the monthly mail steamer for Paagoumene on December 1, 
where I arrived on the 4th, proceedmg later by the same vessel to Bourail, arriving three 
days later T(he stops en route by this vessel tvere too short to permit work at any 
of the mtermediate points From Bourail, which is the terminus of the only road m 
New Caledoma, I went overland to Noumea. On this visit to Noumea I spent time 
explaining my work to the local ofiSicials, as the suspicion that I was a spy had been com- 
mumcated to the pohce I was permitted to leave on the 16th on the Pacifique, which 
was saihng for the New Hebrides By remaimng aboard as this vessel gathered copra 
I was able to visit three of the 1915 stations However, the stay at Port Sandwich was 
curtailed, owmg to bad weather, no passengers being permitted to go ashore, and the 
vessel returned to Fila on December 22, when I disembarked, and on the 29th took 
passage on the British steamer Makambo for Sydney En route I was able to stop for 
observations at two stations, at the third, Norfolk Island, the stop was less than one-half 
hour and no work was possible I amved in Sydney on January 14, 1923 

Travehng by rail to Melbourne, Victona, I took passage across to Laimceton, 
Tasmama, and went thence by rail to Latrohe, where I made the first reoccupation 
on January 22 

Between my arrival in Tasmama on January 20 and my departure on Feburary 10 
I reoccupied 5 stations The weather was very unfavorable, cloudy and rainy nearly 
the whole time Time was lost m searchmg for the precise location of the former station 
markers, while the extended program of observations called for m the new mstructions 
for class I and class II stations makes the time at each station much longer than hitherto. 
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After making two reoccupations m Victoria, I traveled by train to Adelaide, South 
Australia, and called on Government Astronomer G F DodweU with reference to 
comparisons between my outfit and those at the observatory there After inspectmg 
the sites of the former stations at Adelaide, a station for the intercompansons was 
selected at Mount Lofty, 14 miles distant The comparisons were earned out between 
February 26 and March 7, Mr A L Kennedy, assistant astronomer, and former mag- 
netic observer m this Department, using the observatory instruments At the conclu- 
sion of the comparisons, I made observations at the old station m the Botanical Park, 
while Mr Kennedy observed at Mount Lofty, in order to obtain the station difference 

The standardization observations completed, and Port Lmcoln reoccupied as a 
class II station, I took the weekly tram on March 21, from Port Lmcoln to Ceduna, the 
present terminus of the railway This section was suffermg from a severe drought, so 
that at Ceduna the amount of drinkmg- water per person was limated The journey 
reqmred two days to cover 268 nules, over a newly constructed road on which only 
second-class accommodations were provided It was the roughest railway journey I 
ever made, the jars and jolts at times makmg it positively dangerous 

The long class I program was completed here under very trying circumstances 
The time was limited, as the work must be finished in time to join the weekly automobile 
mail truck westward The diurnal-vanation observations m horizontal intensity were 
made on March 26, the day before my departure, m a very severe dust-storm The 
station was on a sand-hill, where it received the full force of the storm It was necessary 
to keep the tent tightly closed, and even so the mstrument was soon covered with a 
coatmg of fine red desert sand It became very hot and close m the tent, so that between 
readings I had to lie face down on the sand until time for the next reading Fortunately, 
toward evenmg the wmd shifted and the dust cleared so that I could get a mark readmg 
It was undoubtedly the most strenuous observation day I have ever experienced 

On the foUowmg day at dayhght I left Ceduna by mail car for Yalata Head Station, 
a large sheep ranch, 100 miles distant over a senu-desert country While there I was 
the guest of the manager of the ranch, and reoccupied the station of 1911 I was now 
more than a week’s overland journey from Adelaide, with no way of proceeding farther ' 
mto the desert The best way seemed to be overland to the water station at Ooldea 
on the transcontinental railway, and directly to Perth and Watheroo, reaching Eucla 
and other stations along the hne on the return This was further rendered advisable 
because of an accident to the pocket chronometer To take it back to Adelaide would 
involve great loss of time, and to await a replacement from Watheroo on requisition by 
telegraph was impossible, as there was no accommodation to be had along the railway 
while awaiting its amval 

On March 28 I hired a Ford automobile and undertook the sixth trip evei made by 
motor across the desert from Fowler’s Bay to the line of the Transcontmental Railway 
The distance is 119 miles, and cost slightly less than a shillmg a mile, which was very low, 
considermg the risk mvolved and the condition of the track The driver had a companion 
accompany him, as he would not venture on the return trip alone Food and blankets, 
as well as shovels and picks, were provided Arrangements were made for a searching 
party to look for us if not heard from at the end of four days The track led through 
dense maUee scrub, and at times over perfectly level, treeless sand-plams No human 
bemg was seen m the entire distance, though, despite the complete absence of water, 
hzards and snakes, as well as dmgoes and foxes, were seen along the route We had to dig 
the car out of the sand on three occasions, and many times we had to push Ooldea is 
merely a water-tank stop on the railway, and here I was guest of the water-tender while 
waitmg the arrival of the triweekly tram for the west 
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I reached Perth ou Easter Sunday, and on Tuesday arrived at the Watheroo Ob- 
servatory, where I immediately took up the companson of my instruments with those 
of the observatory standards, thus completing the mdirect comparison of the C I W 
standards with those at Melbourne and at Adelaide 

Table 21 shows stations occupied, with dates of occupation and geographic positions, 
for additional details see Descriptions of Stations and Table of Results 

Table 21 


No 

Name 

Group of Islands 
or Continent 

' 

Date 

Lat 

South 

Long East 




19m 

o 

f 


0 

t 

1 

MarS Island 

Loyally Islands 

Nov 15 

21 

32 

0 

107 

53 

2 

Lifu Island 

Loyalty Islands 

Nov 17-21 

20 

46 

8 

167 

09 

3 

Noumea 

Now Caledonia 

Nov 28-30 

22 

10 


166 

28 

4 

Paagoumene 

Now Caledonia 

Dec 4- 6 

20 

29 

2 

164 

11 

5 

Bourad , 

New Caledonia 

Doc 9 

21 

37 


165 

29 

6 

Rmgdove 

New Hebrides 

Deo 19 

16 

38 


168 

10 

7 

Luganville 

New Hebrides 

Doc 20 

15 

32 


167 

09 

8 

Fda 

New Hebrides 

Deo 23-28 

17 

44 

3 

168 

19 




19m 






9 

Hog Harbour 

New Hebrides 

Jan 1 

16 

09 


167 

07 

10 

Lord Howe Island 

Lord Howe Island 

Jan 12 

31 

31 


169 

04 

11 

Latrohe 

Australia 

Jan 2!2 

41 

14 

8 

146 

27 

12 

Longford 

Australia 

Jan 23-26 

41 

36 

9 

147 

08 

13 

Hobarty D 

Australia 

Jan 29 

42 

62 

2 

147 

21 

14 

SoreU 

Australia 

/Jan 30- 
\Feb 2 

) 42 

47 

6 

147 

33 

16 

SouJhport, A 

Australia 

Feb 4- 7 

^ 43 

26 

9 

147 

01 

16 

Ararat 

Australia 

Feb 14-16 

37 

17 


142 

67 

17 

Border Town 

Australia 

Feb 16-20 

36 

18 

5 

140 

46 

18 

Mount Lofty t A 

Australia 

/Feb 26- 
\Mar 9 

}34 

68 

6 

138 

42 

19 

Mount Lofty t B 

Australia 

/Fob 26- 
\Mar 7 

34 

68 

5 

138 

42 

20 

Adda^dSf Botanical Park 

Austraha 

Mar 8 

34 

64 

8 

138 

36 

21 

Port Lincoln 

Australia 

Mar 19-20 

34 

42 

6 

136 

62 

22 

Ceduna 

Australia 

Mar 23-26 

32 

08 

2 

133 

36 

23 

Yalata Head Station 

Austraha 

Mar 28 

31 

66 

3 

132 

23 

24 

Ooldea 

Austraha 

Mar 30 

30 

27 

6 

131 

48 

25 

Watheroo Ohservatory 

Austraha 

Apr 5-10 

30 

18 

9 

116 

62 6 


D G Coleman, on Magnetic Work in Southern and Eastern Australia, 

April to June 1923 

Upon completion of the compansons of magnetometer-inductor No 24 with the 
standards at the Watheroo Observatory, I went by rail to a station called Mile-Post 
632 on the Transcontmental Railway Here I jomed a camel wagon party for the trip 
across the desert to the Eucla telegraph station, situated 78 miles south, on the seacoast. 
The wagon was drawn by four camels m charge of two native black Austrahans, who, 
with myself, constituted the party 

The country traversed is perfectly flat salt-bush desert, not a tree being seen in 
the entire distance The novelty of the mode of travel furnished mterest to offset the 
wearisome monotony of the landscape and reheved the tiresome joltmg of the wagon 
At mght the dingoes circled about the camp-fire and howled contmuously from dark to 
daybreak The blackfeUows lay down behmd then* windbreaks of salt-bush and went 
quickly to sleep, after the first night, I did likewise At Eucla, a telegraph relay station 
given pro min ence on all maps of Austraha, there was a total of 14 inhabitants Class I 
observations were made here April 17 to 20, and then I immediately returned to Mile- 
Post 632, where observations were made on April 24 Contmumg eastward by the tri- 
weekly tram to Tarcoola, a defunct mining town m South Austraha, I reoccupied the 
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station of 1914 and went on to Port Augusta, where I again met Mr A L Kennedy and 
made further comparison observations with the dip needles of the Adelaide Observatory 
instruments 

Leavmg Petersburgh and Farina to be reoccupied by Mr Kennedy, I went northward 
on the South Austrahan Railway to Marree (formerly Hergott Springs) and then took 
the fortnightly tram to the rail terminus at Oodnadatta, which was designated as a 
class I station The proposed trip to Nilpinna was necessarily omitted on account of 
the remote situation requirmg elaborate preparation and excessive expense Fortunately, 
I escaped a week’s waitmg for return of the tram by joining the caretaker of a special 
stock-tram for Adelaide After a tedious 32-hour ride in a box car, I reached Petersburgh, 
where I connected with the passenger tram for Broken Hill and Menmdie, New South 
Wales, and thence by mail coach to Wdcannia The journey of 200 miles fiom Wilcanma 
to Bomke by auto mail-coach proved to be veiy slow and trying The region had been 
suffering from a severe drought, there having been no ram for more than two and one- 
half years, and the roads had been reduced to deep beds of dust under the heavy camel 
and bullock traffic which radiates mto the ^^backblocks” from Bourke, the railway 
termmus When we were about half-way between Wilcanma and Bourke, fortunately 
for the country but unfortunately for travelers, the long drought broke, 167 pomts of 
ram fell, and the roads became impassable The auto-coach bogged time and t.imA 
again We waded through mud about 4 miles to a deserted wool-shed and spent the 
night there, covered with some pieces of old woolsacks we found m the place, but not 
untff we had killed five great centipedes which had also sought the shelter of the wool- 
shed The British Royal Mails have to move despite weather conditions, and in seven 
hours we succeeded in movmg about 10 miles, when more ram fell and we were forced 
again to take shelter, this time m a bogged camel-wagon With the ram came the 
Austrahan wmter We were muddy, wet, and cold, and I was without beddmg , however, 
I spent that night, J une 5, m the same bed with a very generous though extremely dirty 
Afghan camel-driver m his wagon The next day the three of us stood about a campfire 
knee-deep m the cold mud and waited for the hquid road to dry Shortly before dark 
a new high-powered coach came out from Bourke, where the ram had been less, and I 
transferred to the new car and arnved at Bourke on the morning of June 7, havmg been 
nearly a week on the track 


Tabud 22 


No 

Name 

Date 

Lat 

South 

Long East 



X0$S 

0 

r 

0 

r 

1 

Euda 

Apr 17-20 

31 

43 3 

128 

63 

2 

Mile-Post 632 

Apr 24 

^0 

AQ 4 

128 

26 

3 

Tarcoola 

Apr 26 

30 

43 1 

134 

26 

4 

Port Augusta, A 

May 1- 6 

32 

29 7 

137 

40 

5 

Port Augusta, B 

May 1- 3 

32 

29 7 

137 

46 

6 

Marree 

May 9 

29 

39 4 

138 

03 

7 

Oodnadatta 

May 12-16 

27 

33 1 

136 

28 

8 

Broken Hdl 

May 20-23 

31 

67 8 

141 

27 

9 

Menindie 

May 26 

32 

23 9 

142 

26 

10 

Wdcanivia 

May 30-31 

31 

33 7 

143 

23 

11 

Bourke 

Juno 7- 9 

30 

04 9 

146 

67 

12 

Narroimno 

June 12 

32 

16 

148 

12 

13 

Duhbo, B 

Juno 14 

32 

14 9 

148 

37 

14 

Buhho, A 

June 15 

32 

14 3 

148 

36 

16 

Wellmgton 

June 16 

32 

33 6 

148 

60 

16 

Red HiU, B 

June 26 

33 

44 6 

161 

04 


On the rail journey eastward toward Sydney I stopped for observations at Nar- 
romme, Dubbo, and Wellmgton, paying particular attention to the distribution m the 
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vicmity of Dubbo, where the observations of 1913 indicated a pronounced local magnetic 
disturbance The weather at the last six stations was very unfavorable for observations 
due to the breakmg of the long drought, each day being either rainy or cloudy After 
a further and final reoccupation of the Red Hill station near Sydney, I obtamed passage 
on a coastal steamer saihng on June 26, 1923, for Mackay, Queensland 

Table 22 shows the stations occupied, with dates and geographic positions, for 
additional information, see Descriptions of Stations and Table of Results 

D G Coleman, on Magnetic Work in Queensland and Northern Australia, 

July to October 1923 

The senes of stations outhned for reoccupation in the northern portions of Australia 
were found to be much more difficult of access than ten years previous at the time of the 
first visit of C I W. observers Many of the towns have disappeared, the tram service 
where there are railroads is less frequent, coastal service has been curtailed, and oppor- 
tunities for getting about by other irregular means have very greatly diminished I 
went from Sydney by coastal steamer as far as Mackay and Townsville, and thence by 
rail westward to Cloncurry, the rail terminus, makmg stops for observations at Hughen- 
den and Richmond I next traveled northward by horse-coach for 300 miles to Nor- 
manton on the Gulf of Carpentana The journey required five days, during which 
70 horses had been used Only six ranch houses had been passed on the way, and at 
each of these the approach of the coach could be distmguished when a dozen or more 
miles distant across the barren, treeless plain on account of the huge cloud of red dust 
raised by the five coach horses 


Table 23 


No 

Name 

Bate 

Lat South 

Long East 

1 

Mackay 

ms 

July 6- 7 

0 t 

21 08 8 

0 / 

149 11 

2 

TownsmUe 

July 10-13 

19 14 6 

146 50 

3 

Hughenden 

July 16-18 

20 60 4 

144 12 

4 

Hxckmond 

July 20 

20 43 8 

143 09 

5 

Cloncurry^ A 

July 24“27 

20 42 4 

140 30 

6 

Cloncurry, B 

July 28 

20 42 4 

140 30 

7 

Normantm 

Aug 6- 9 

17 41 4 

141 06 

S 

Normanton, Secondary 

Aug 8 

17 41 4 

141 06 

9 

Croydon 

Aug 14 

18 13 1 

142 15 

10 

Forsayth 

Aug 16 

18 35 1 

143 38 

11 

Caims 

Aug 20-24 

10 56 0 

145 40 

12 

Cooktown 

/Aug 30- 
\Sep 1 

} 15 28 6 

145 17 

13 

Thursday Island, B 

Sep 7-10 

10 34 6 

142 13 

14 

Katherine Rvoer 

Sep 16 

14 26 1 

132 17 

16 

Fine Creek 

Sep 17 

13 49 6 

131 61 

16 

Darwin 

/Sep 21-24, 
\Oct 2 

1 12 26 7 

130 60 

17 

Batchelor 

Sep 26-27 

13 03 6 

131 03 

18 

Point Charles Lighthouse 

Oct 4 

12 23 4 

130 39 


From Normanton to Croydon, a defunct mimng town, the journey was by the weekly 
railway train, and the 250 miles overland to Forsayth was made m the Royal Mail 
auto truck From Forsayth a weekly railway tram was again available to Cairns, 
where I arrived and made observations August 20 to 24 From Cairns I went to Cook- 
town by coastal steamer. As the latter is a deserted Tmmng town, I was fortunate m 
makmg connection with the monthly mail steamer for Thursday Island, where I arrived 
on September 7 I was able m the limited time to complete class I observations and 
contmue westward with the mail steamer to Darwm, Northern Territory, amvmg on 
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September 15 Immediately on my amval I availed myself of an opportumty to go on 
a special race train to Katherine River, the rail terminus, September 16, and returned 
to Pme Creek by the same tram and made the necessary observations while the tram 
halted for the rural race meetmg at that place This opportumty was particularly 
advantageous, as the regular service is fortmghtly After the regular class I work at 
Darwm, I took the scheduled tram to Batchelor, jommg the tram agam on its return 
Aside from the tnp to Pomt Charles Lighthouse, it was not practicable to attempt other 
excursions from Darwin on account of the distances mvolved and the lack of transporta- 
tion, which present much greater difficulties than at the time of the previous visit m 1914 

Table 23 shows the stations occupied, with dates and geographic positions, for 
additional details, see Table of Results and Descriptions of Stations 

D, G Coleman, on Magnetic Work in the Dutch East Indies and Farther India, 

October to December 1923 

On October 16, I left Port Darwm via the S S Marella, arriving at Batavia, Java, 
on October 24, where mtercompansons were begun between C I W magnetometer- 
inductor No 24 and the instruments of the Royal Magnetical and Meteorological 
Observatory at Weltevreden Dr W. A Visser made the observations with the Observa- 
tory instruments dunng the compansons on October 25 to November 1 In order to 
improve an opportumty of visiting Borneo and Celebes afforded by the saihng of the 
Royal Dutch Navigation Company S S Meyer, I left Batavia by rail on November 3 
for Sourabaya and on the foUowmg day from that port took passage for Bandjarmasm, 
Dutch Borneo, where a close reoccupation of the Dutch East Indian survey station of 
1907 was made. I returned on the same vessel to Sourabaya and there jomed the S S. 
Schrodercroon for Makassar, Celebes, at which place another Dutch East Indian station 
was reoccupied From Makassar I returned by boat to Batavia and completed the 
mtercompanson observations. 


Table 24 


No 

Name 

Date 

Latitude 

Long East 

1 

Wettewredm {Batavia), Java, A, C, D, and E 

im 
/Got 26- 
\Nov 1 

o / 

1 6 11 S 

0 / 

100 60 

2 

Makassar, Celebes 

Nov 8- 9 

5 08 OS 

119 26 

3 

Bandjermasin, Borneo 

Nov 16-17 

3 19 7 S 

114 36 

4 

Weltevreden, A, C, and D 

Nov 22-23 

CHS 

106 60 

5 

Singapore, Straits Settlements 

Nov 27-29 

1 16 2 N 

103 49 

6 

Jesselton, British North Borneo 

Deo 6, 10 

6 68 4N 

116 09 

7 

Sandakan, British North Borneo 

Deo 8 

6 61 7 N 

118 26 

8 

Kudat, British North Borneo 

Deo 9 

0 63 3 N 

116 60 

9 

Labuan Island, British North Borneo 

Dec 11-12 

6 10 6 N 

116 17 

10 

Phantiet, Indo-Ohma 

Deo 28—30 
1924 

Jan 2- 4 

10 66 2 N 

108 03 

11 

Saigon, Indo-Chma 

10 46 6 N 

106 42 


From Batavia I next went to Singapore, Straits Settlements, where I arrived on 
November 25 and obtained class II observations at the C I W station of 1922 On 
December 1, I sailed from Smgapore on the S S Delhi for Sandakan, British North 
Borneo After makmg observations for a class II station on December 8, 1 returned to 
Smgapore via the S. S Selangor and established en route stations at Kudat, Jesselton, 
and Labuan, British North Borneo. 

From Smgapore I next went by steamer to Saigon, French Indo-Chma, where I 
arrived on Christmas Eve, 1923 Aiter securmg necessary permits from the French 
authonties, I proceeded by rail to Phantiet, where the C. I. W. station of 1912 was 
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closely reoccupied as a class II station The leoccupation of Saigon as a class II station 
completed the field work assigned, and I returned to Washington via Suez and Europe, 
arrivmg on March 1 

Table 24 shows the stations occupied, with dates and geographic positions, for addi- 
tional information, see Descriptions of Stations and Table of Results 

P H Dike, on Magnetic Work in Islands in Mediterranean, and Mediterranean 
Countries of Asia, June to September 1922 

The instrumental outfit consisted of magnetometer 12, manne earth-mductor 
7, and galvanometer SOX m sepaiate cases, 2 chronometers and 2 watches, and 
the usual accessories These instruments were sent to me at Robert College, Con- 
stantinople, by the Directoi, who had taken them with him to Rome, Italy, and the 
chronometeis were brought ovei under the personal supei vision of Mi N O Meisenhelter, 
second officei of the steamship Ossa, fiom Philadelphia 

My instiuetions of Mai eh 7, 1922, gave a somewhat wide choice of routes to be 
followed in securing well-distributed leoccupations of the stations estabhshed by W H. 
Shgh m 1910-11 Mihtary operations in Asia Minor rendered it inexpedient to attempt 
mland work from Constantinople, and the route toward Palestme and Syria by sea was 
chosen On account of a state of war existmg between Greece and Turkey, there were 
many obstacles to travel in these regions, and a great many passport visas, letters of 
mtroduction from high commissioners and other officials to officers in command in the 
field had to be secured As assistant and interpreter I engaged Mr Robert Pasche, a 
Swiss, as no native of any of the eastern countries would be allowed to enter all the 
countnes I hoped to visit As a graduate of the Engineermg School of Robert College, 
and on account of his famihanty with the languages of the Near East, he was particularly 
well fitted for the position 

Having made observations at Rumeh Hissar, near Robert College, as a class I 
station, we went on June 17 to Dardanelles, where we found that all landmarks of the 
previous occupation had been destroyed by mihtary operations At Smyrna, the next 
port, a large amount of time was consumed m official formalities required by martial 
law Here we found the station marker had been removed by the natives for fear it 
might have been an attempt of foreigners to estabhsh a claim to the ground A personal 
letter from one of the Greek staff in Constantmople to the mihtary governor was the 
means of securmg for us permission to go mland to Afiumkarahissar (or Afion Kara 
Hissar), and other special courtesies We were met by officers with automobiles and 
taken to quarters specially requisitioned for our use, furmshed with local transportation, 
and mterpreters who also acted as guards for our apparatus durmg the night As the 
station was almost within sight and hearmg of the firmg at the front hne, these provisions 
for our comfort and safety were highly appreciated The destruction of Smyrna and the 
mterveumg territory did not occur until some time after our departure 

After our return to Smyrna, and a short tnp to Aidm, we sailed for Piraeus, gomg 
thence to Kephisia, near Athens, where Mr Shgh made observations m 1911 On 
July 12 we took passage from Piraeus to Naxos where observations were made on the 
site of an ancient temple, the cylmdncal marble base of an old column servmg as platform 
for the tnpod. Having missed the steamer that should have taken us to Crete, and no 
sailboat owner bemg wilhng to make the tnp, we got over to Santorm, and from there 
hired a sloop to take us across to Candia, Crete The harbor at Santorm is the crater 
of an ancient volcano with an active cone m the center When we were ready to start 
it became dead calm in this harbor, and great difficulty was experienced m gettmg out 
agamst a very hght head wmd which had finally arisen We reached Candia July 18, 
and earned out the class I program The observations were earned out under excellent 
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conditions, but with the handicap of a hotel in which it was impossible to sleep, the 
observmg-tent being a preferable lodgmg 

At the conclusion of the observations at Candia, it was found that no boat was 
available for Rhodes for two weeks, and further, for some reason Mr Pasche’s passport 
was imssmg and it would be impossible for him to proceed without one, so it was advisable 
to return to Athens Before the new passport could be secured, the last steamer for Rhodes 
for two weeks sailed, and I proceeded without my assistant, arrivmg July 29 Aftei 
the work was completed I proceeded to Alexandretta The stops of steamer were not 
long enough to permit observations, and furthermore, I did not have Turkish (Kemahst) 
visas At Larnaka, Cyprus, a longer stop was made, and it was possible to reoccupy the 
station there 

From Alexandretta to Aleppo I shared the expense of a Ford car with an Armeman 
travehng salesman The trip was a slow one, as we had at least 12 blow-outs on the way, 
and once were forced into the ditch by a camel We arrived at Aleppo on August 11, 
and I earned out the class I program m most exhaustmg heat, the temperature in the 
tent mounting nearly to 50 ° C 


Table 25 


No 

Name 

Date 

Lat North 

Long East 




0 P 

0 P 

1 

Rumeh Turkey 

June 8, 





12-<13 

41 05 3 

29 03 

2 

Dardanelles, Turkey 

Jime 19 

40 06 8 

26 26 

3 

Srnyrna, Turkey 

June 23-24 

38 27 8 

27 12 

4 

Afiumkarahissar, Turkey 

/June 30, 
\july 1 

1 38 46 0 

30 36 

6 

Atdin, Turkey 

July 6 

37 61 3 

27 60 

6 

Kephtata, Greece 

July 11 

38 04 3 

23 50 

7 

Naxos, Naxos 

July 14 

37 06 4 

26 23 

8 

Candia, Crete 

July 19-21 

36 19 3 

26 09 

9 

Rhodes, Rhodes 

Aug 1- 2 

36 26 6 

1 28 12 

10 

JUirnaka, Cyprus 

Aug 7 

34 63 7 

33 38 

11 

Alexandretta, 8yiia 

Aug 10 

36 34 8 

36 11 

12 

Aleppo, Syria 

Aug 14-16 

36 13 7 

37 08 

13 

Homs, Syria 

Aug 18 

34 43 9 

36 41 

14 

Damascus, Syria 

Aug 23-24 

33 30 3 

36 19 

16 

Jerusalem, Palestine 

Sep 1- 2 

31 47 8 

36 13 

16 

Rumeh Hiasar, Tuikoy 

Sep 16 

41 06 3 

29 03 


The trip from Aleppo to Damascus was made by rail, stoppmg over 24 hours at Homs 
for observations At Damascus there was a httle delay m startmg the work on account 
of a fever brought on by too much sun Further delay was caused by non-arrival of 
needed supphes On August 30 I started for Jerusalem by rail, and was obhged to spend 
one mght at Haifa, arriving the next day, when regular observations were made, followed 
on the succeeding day by the diurnal-vanation observations m declination 

As my time for returmng to Robert College was growmg short, it was decided to go 
on immediately to Beyrut without stopping at Haifa for observations, travehng by pubhc 
automobile up the coast All through Syria and Palestine at present there are auto- 
mobile hues, using pnncipally Amencan cars of the heavier models The ride from Haifa 
to Beyrut is a rough one, the first part being along the sandy beach or in the river bed 
with the wheels hub deep in water Both the mstruments and myself had a serious 
jolting, and my face bears the scars of a collision with a rib of the automobile top when we 
went at full speed over a culvert Amvmg at Beyrut, I learned that the steamer on which 
I had engaged passage to Constantmople had advanced its sailing date two days, and I was 
obhged to oimt observations and go aboard at once. 
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Fortunately the steamer did not stop at Smyrna, or we should have become mvolved 
m the evacuation of the Greek refugees, which was then be ginning , and the tnp would 
have been extended mdefimtely As it was, I arrived m Constantmople just in tune to 
take up my duties at the be ginning of the college year 

All the stations occupied on this expedition except that at Naxos were repeat stations 
In occupymg them I had traveled about 4,200 moles, an average of about 280 miles per 
station, the mean time per station being about 6 days The field expense per station 
was about $65 Every possible courtesy had been extended to me m spite of the dis- 
turbed condition of the countnes where the work was done, particular mention bemg 
deserved by Generals Vlahopoulos and Tncoupis, who were involved m the disaster at 
Smyrna soon after our departure 

Table 25 shows the magnetic stations occupied, with dates of occupation and geo- 
graphic positions, for additional details see Descriptions of Stations and Table of Results 

H W Fisk and J T Howard, on Special Magnetic Work in .Bbrmttda, 

July to September 1922 


We left Washington on the evenmg of July 2, 1922, en route to Hamilton, Bermuda, 
for the purpose of conductmg some special mvestigations of the magnetic anomaly in 
those islands, as well as to secure secular-vanation observations at pomts where observa- 
tions had been made m 1907 and 1910 Two complete mstrumental outfits were provided 
for the work, consistmg of magnetometer 17 with marme earth-mductor 7, as the first, 
and universal magnetometer 14 with Schulz earth-mductor 6 with galvanometer, as the 
second outfit TJmversal magnetometer 14 was supplied with needles for both dip and 
intensity to use if occasion reqmred In addition to these mstruments, compass-vario- 
meter 2 was taken for rapid survey for changes m horizontal mtensity withm limited 
fields. 

A base-station was first occupied near Mont Royal m Paget West, across the harbor 
from Hamilton, where the party made its headquarters. The first task thereafter was 
the recovery and exact reoccupation of five primary stations, selected and permanently 
marked m 1907 The recovery m each case was beheved to be sufficiently exact to meet 
the requirements, though recourse was had to measurements in the case of two of the 
stations A large number of secondary stations had been occupied m 1907, and the 
recoveries of these were doubtful, though some had been described m sufficient detail 
to make recovenes very close One of the purposes of the expedition was to study 
secular changes during the intervenmg 15 years and to determme, if possible, whether 
changes were identical at all pomts regardless of the absolute values of the elements, 
that IS, whether there had been any variation m the character of the anomaly The 
results of this study pomt very strongly to such a change havmg occurred with respect to 
the decimation, but with respect to the other elements there is less ground for such a 
conclusion 


For studymg the question whether any measurable difference m diurnal variation 
e^sts between two stations located m regions havmg respectively high and low values of 
that element, simultaneous observations were earned on by the two observers over the 
(toyhght portions of several days at pomts so selected as to satisfy that condition. For 
the study of the diurnal changes m decimation the stations chosen were at the agricultural 
^ei^ent farm southeast of Hamilton and at Black Bay m Southampton, near Gibbs’ 
MiU Lighthouse Sunultaneous observations were made August 22, 24, and 26 For 
tT conges m mcWion a similar arrangement was made between Agar’s 

Island and Spectacle Island These observations were made with the two earth-mductors 
at 20-mmute mtervals September 4 and 5 The greatest range m horizontal mtensity 
was found to exist between the station on Agar’s Island and near a villa called Rockaway 
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west of Little Sound, m Sandy’s Parish Observations were made at these pomts Sep- 
tember 6 and 12 If a difference m range of variation exists, it is too small to be detected 
by the methods used 

It IS generally assumed that the soils of the islands have all been derived from the 
decomposition of the coral rocks with the additions of vegetable decay, smce there are 
no visible outcrops of volcamc matter As the soil m places seems to be the source of 
considerable local disturbance, some experiments were conducted to determine whether 
the coral rock itself contamed suflSiCient iron in the magnetic form to be appreciable 
The compass-vanometer was taken August 2 to a place where a quantity of quarned 
coral stone was available m sizes convement for easy handling The mstrument was 
kept m a fixed position and the stones placed m piles of vanous arrangements around 
it, the reading bemg recorded for each arrangement Another test for the same purpose 
was made m a rock-cut locally known as Khyber Pass The cut is very narrow, being 
from 8 to 10 feet wide at the bottom, and with nearly vertical sides about 25 feet high at 
the deepest part The soil at the top is very hght and apparently not in suflBicient quantity 
to have any magnetic effect Observations were made August 18 at the bottom and at 
the top of this crevasse for comparison Opportumty to determine whether the rock 
m large masses produced any shieldmg effect was afforded by the hmestone caves present 
in considerable number While some of these have been exploited for commercial 
purposes and the owners were unwiUmg that they should be used for experiments of the 
sort, there were others not so commerciahzed and which had the advantage of freedom 
from iron fixtures of vanous kinds present m the commerciahzed caves In three of 
these, observations were made at the bottom and agam as nearly as possible vertically 
over the same pomt, at the surface In none of these experiments was it possible to 
ascnbe any effect to the iron components of the coral rock 


Table 26 


No 

Name ® 

Bate 

Lat North 

Long West 

1 

Mont Boyaly A 

im 

July 10-11 

0 / 

32 16 68 

o / 

64 47 69 

2 

Spectacle Island or Bunt*8 Island 

/July 13 
\Sep 2 

1 32 16 68 

64 50 23 

3 

Mont Royal, C 

July 20 

32 16 68 

64 47 67 

4 

Agar's Island 

Aug 5 

32 17 61 

64 48 70 

6 

St Oeorge 

Aug 14 

32 23 12 

64 40 90 

6 

Nonsuch Island 

Aug 15 

32 20 $6 

64 40 03 

7 

Ireland Island 

Aug 19 

32 19 40 

64 50 60 

8 

Black Bay 

Aug 21,29 

32 16 31 

64 50 63 

9 

Agricultural Station 

Aug 23 

32 17 47 

64 46 94 


® AH these stations except Nos 6, 6, and 7 were occupied for diurnal variation on other 
days than those hsted 


A condition was found on the western shore of Little Sound m Sandy’s Parish, 
extendmg from Evans’ Bay to King’s Pomt, that seemed to warrant detailed study 
Durmg September 10 to 15 a large number of observations, covering this region along 
the sound and for a considerable distance inland, were made with the compass-variometer, 
supplemented at pomts of greatest mterest with observations with the earth mductor, 
from the vanometer observations it was possible to sketch the Imes of equal horizontal 
intensity It was found that the field changed with a fair degree of uniformity through 
about 1,400 gammas m the distance of about one-half mile along this shore, revealmg a 
center of maximum intensity near Rockaway and one of minimiiTn mtensity near Evans’ 
Bay (See special report on compass-variometer m Volume V of this senes ) A aimilfli’ 
survey was made of a very small area near the base-station at Mont Royal, where there 
was evidence of an mtense local field and no reason to suspect any artificial source of 
disturbance. 
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Cordial cooperation was received in tlie prosecution of the work by the civil, mihtary, 
and naval authorities in the colony, as well as by private citizens in positions of influence 
Conditions for carrying out such work are favorable during the summer months because 
of the small amount of rainy weather and the moderate but refreshmg wmds The 
smaller number of visitors and tounsts during those months also makes the lumted means 
of transportation more readily available and securing smtable boardmg accommodations 
less difficult. 

The hst of secondary stations occupied, together with their geographical coordinates 
and the values obtamed for the magnetic elements, is given m the Table 26 (a detailed 
discussion of the results and of the magnetic anomalies will be pubhshed later) The 
primary stations, with dates of observations and adopted geographic coordmates are given 
in this table For additional details, see Table of Results and Descriptions of Stations 

R. H Goddard, on Magnetic Work in Canada, Labrador, and Greenland, 

June 1923 to September 1924 

In accordance with preliminary mstructions dated June 8, 1923, and instructions 
dated June 20, 1923, I was assigned under the command of Dr Donald B MacMillan 
as a member of his North Greenland Expedition of 1923 to 1924 to take charge of the 
magnetic survey and magnetic and electric observatory work undertaken by the Depart- 
ment of Terrestrial Magnetism in cooperation with the Expedition. 

The instrumental outfit and equipment was as follows (o) Instruments for observa- 
tory use, mcludmg magnetograph 5 complete "with decimation, honzontal-mtensity, 
and vertical-mtensity variometers, quadrant electrometer 19284 and registermg 
apparatus with silver-chlonde batteries and appurtenances for recordmg the electric 
potential of the atmosphere, (6) instruments for field and standardization use, mcludmg 
Dover dip circles 241 and 242 for determinmg magnetic decimation, mclmation, and 
total mtensity, and bifllar electrometer 20 for potential-gradient observations, with 
necessary appurtenances, mcludmg two marme chronometers, watches, tents, etc 

The expedition left Wiscasset, Maine, on June 23, 1923, on the auxihary schooner 
Bowdmn after all stores and eqmpment had been received on board and stowed for sea. 
The Bowdoin proceeded from Wiscasset, Marne, to Sydney, Nova Scotia, where magnetic 
observations were made m Victoria Park. Water, fuel oil, and fresh meats were taken 
on board, and the vessel proceeded on her way northward through the Strait of Belle 
Isle and up the Labrador coast as far as Jack Lane’s Bay, where Mr Abraham Bromfleld, 
the mterpreter for the expedition, was taken on board Various stops were made m the 
passage from Sydney to Jack Lane’s Bay, owmg to adverse weather conditions Oppor- 
tumty was afforded for makmg magnetic observations at Red Bay, Battle Harbor, 
Gready, and Hopedale From Jack Lane’s Bay the vessel was squared away for the 
southern end of Greenland, the mtention bemg to water up at Godthaab On the evemng 
of July 28 the vessel dropped anchor m Godthaab Havn after a very favorable passage 
from Labrador Magnetic observations were made on the foUowmg day Mention 
should be made of the deep impression made on most of the members of the expedition 
by the httle Danish-Eskimo settlement of Godthaab The affairs of government are 
adnumstered by the Danish authorities m such a maimer that prosperity, good health, 
and happmess reign m this httle settlement of 200 Eskimos. The village is spotlessly 
tidy and the natives are clean, healthy, and happy-faced. 

From Godthaab the Bowdmn proceeded to Cape York, stoppmg one mght m a amnll 
harbor near the entrance to South Strom Fiord to take on water and to repair a broken 
bowsprit On August 2, 1923, the Arctic Circle was crossed, and that mght it was 10 
o’clock before the Sun disappeared below the horizon A mendian altitude of the Sun 
at lower culmmation was obtamed shortly after midmght of August 5, ship time . Despite 
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the fact that this altitude was very small (2° 35' 30"), the latitude obtamed from it 
(75® 33' north) was m very good agreement with the ship’s position by dead reckomng. 
The observer’s personal log for that mornmg reads “Soon after midnight we began to 
encounter open field ice, and by 6 a m were working in towards the northeast shore of 
Melville Bay through fields of pan ice and small bergs that often sent Mate McCue to 
the foremast head The whole aspect of the land in sight m the distance was one to make 
the viewer automatically reach for an extra sweater ’’ 

On August 8 the Bowdoin anchored in the fiord at Etah Magnetic observations 
were made at the C. I. W station established by C C Craft m 1908 After a few days 
of hunting around for a smtable harbor m which to winter, the Bowdoin dropped anchor 
m Refuge Harbor August 17, 1923, and the Expedition began to prepare for the long 
wmter, the beginnmg of which was already mdicated Two famihes of Eskimos had 
joined the Expedition a few days before at the request of Dr MacMillan The men 
were to be our dog drivers and their wives were to help us m makmg our skm clothmg 
for the winter These people busied themselves erecting an igloo (house), huntmg walrus 
and seal, and helpmg the Expedition to land its wmter’s supply of food. 

After making appropriate observations with dip circle 241 to determine the magnetic 
meridian, the observer started August 18 to stake out the temporary observatory and 
to excavate for the pier and bmldmg foundations On the evemng of August 22, all the 
cement work had been completed and it was none too soon, for the following three days 
were cold, stormy ones with strong northeasterly wmds and snow The concrete used 
for building foundations and mstrument piers, and for tnpod bases at the absolute 
station, was mixed m the foUowmg proportions One bag of cement, 3 bags of bank 
gravel, and 8 pounds of “Cal’’ (a trade preparation facihtating mixmg and placmg of 
concrete at temperatures below freezmg), mixed with sea water heated to a temperatuie 
of 120® F Before further work was done, the vessel got under way and proceeded to 
Peteravik, about 50 miles to the southward, to get a load of walrus meat that our Eskimos 
had cached there The Bowdoin returned to wmter-quarters August 28, droppmg her 
anchor at 10** 30“ p m Construction of the observatory was resumed on the following 
day Throughout the long job of bmldmg the temporary observatory under very un- 
favorable conditions, Mr. Mix, the wireless operator, worked with the observer, rendermg 
every assistance possible. From time to time, when Mate McCue was not otherwise 
occupied with his duties on the Bowdmn, he also helped in the bmldmg of the observatory 
His efforts were particularly helpful when the concrete work was m progress and also 
when the roofing was bemg laid When the bmldmg was ready for the stone-and-bag 
walls, the greater part of the personnel of the expedition assisted, fi nis h i n g that part of 
the bmldmg on September 16, 1923, m less than two and one-half days. 

On the mght of September 15 Deneb and Vega and a few more of the brighter stars 
were visible at Refuge Harbor From that time on, the darkness at midnight became 
more and more pronounced and the long arctic day was over With the coming of 
darkness, radio communication was again estabhshed Mr. Mix, the operator, had 
succeeded m raising Canadian and American amateurs on the passage northward until 
the Bowdmn reached the latitude of midnight Sun. Then all “south-bound’’ transmis- 
sion had ceased until the middle of September, when the operator was able to resume two- 
way commumcation On Simday evening, September 23, 1923, we were happy to find 
it was possible to tune m rehgious services from Omaha (Nebraska), Dallas (Texas), and 
Davenport (Iowa) There were times when practically every word could be under- 
stood, but these times, often very brief, were rare Generally about one word in ten was 
understood, so that the mmd of the hstener was unable to bridge the gaps between words 
In such cases not even the gist of the program was gamed More often than not, it 
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was with difficulty that sufficient was understood to allow us to say without question to 
what station we were listening ^ 

^ increasing darkness at night. 

At tS fornmg the big dipper being easily recognized 

At this time the harbor began to skim over with ice Once formed, m a few hours of low 

rapidly mcreased m strength and thickness On 
September 28 we were able to walk three-quarters of the way ashore from the vessel 
There were mild days, however, usually accompanied by a fall of large-flaked, soggy 
snow which weakened and rotted the ice so as to make it treacherous for those S 

until October 10 that the ice was sohd enough to 
wa^ant rui^g the hghtmg cable from the vessel to the observatory On October 19 
1923, the obs^atory went mto operation and registered contmuously for a period of 
eight months the declma-tion, horizontal mtensity, and vertical mtensity of the Earth’s 
magnetic field, and the electncal potential-gradient of the atmosphere 

Dunng the eight months that the observatory was in operation, 26 sets of absolute 
ma^etic obse^ations and five sets of absolute potential-gradient observations were 
t^en Latitude, longitude, and azimuth observations were taken at the absolute 
station mth theodohte 2 m the autumn before the Sun left us and agam m the summL 

location of the absolute station is as 
foUows Latitude, 78 32 5 north, longitude, 72° 22 '8 west Magnetic observations 
were made at the absolute station approximately three times each month during the 
dark period and once each week during the sprmg and early summer, using Dover dm 
circle ^1 for all observations with the exception of those made immediately before 

w On this tnp a magnetic station was 

estabtohed at Camp Clay, the 1^ wmter-quarters of the lU-fated Lady Frankhn Bay 
E^edition, un<^i coi^and of General A. W Greely, then heutenant m the UiutS 
States ^y. Dover ffip circle 242 was used at Camp Clay, it was compared mdire^tly 
both before a^d after the tnp, with standard dip-circle 241, the results with the two circlS 
being referred to the same tune by the magnetograms. circles 

The observato^, as previously designed by Mr Goddard, was constructed m accord- 
ance with the specifications and blue-prmts supphed by the Department The observer 
found that on the whole the buildmg quite successfully answered the purpose for which 
it was ii^tended and at very small expenditure Considering the number of difficulties 
that mght have arisen to embarrass the observer, really very httle in the way of serious 
trouble was encountered m the operation of the observatory This was largelv due to 
the very complete equipment which the Department sent for the Expedition’s use For 
example, two driving-clocks were sent for each recorder The original clock of the poten- 
tial-gradient recorder, although it would run without a load, was found msufficiLt to 

embarrassment, as there was a reserve dnving- 
clock to fall back upon The observer feels that, m all cases where duplicate parts of 
apparati^ can be sent with isolated expeditions, such as this one, without increasmg the 
expense beyond reason, it should be done “ 

The lamp-sockets provided for the 12- to 16-volt, 4-candlepower lamps of the 
Sy Stoic^rn satisfactory and should be replaced by sockets of more 

Some trouble was experienced m connection with frost crystals coUectmg withm the 
conductmg tube of the potential-gradient wall-msulator On February 15 it was found 
^ ® waU-msulator and take it to the Bmdmn for ^pection £ces- 

sive leaks Ud been expenenced for several days, but weather condition had hindered 
the removal and mspection of the msulator Upon takmg off one side of the conductmir 
tube there was found a huge baU of frost crystals, filling the tube about a foot from thf 
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inside end of the insulator These crystals established a contact between the conducting 
wire and the walls of the tube, thus grounding the electrometer system It appeared 
that as the relatively warm air from the observatory, contaimng more or less moisture 
due to the combustion of the heatmg-lamps and the observer’s breath while in the passage- 
way between the waJls of the building, worked out towards the cold outside air, it was 
gradually chilled until it reached a temperature at which it was saturated At this 
pomt the moisture sublimated, and as a result finally grounded the electrometer system 
The tube was cleaned and dried out, the rubber surfaces were pohshed, and the suphur 
surfaces were smoothed up a bit A jacket of “balsam wool” was lashed about the tube, 
and the msulator was once more put in place Leak-tests showed a leak of 8 per cent 
at the end of five mmutes, using a charge of -1-300 volts. It was found necessary to 
repeat this cleanmg process m April, but on the whole the insulation system worked quite 
efficiently under the existmg conditions. In the second week of November a pink plant- 
growth was discovered on the emulsion side of some of the traces which were m the drymg- 
rack over the observer’s bunk m the forecastle The same sort of thing was found 
growing on the damp under sides of some of the mattresses m the forecastle bunks Just 
what IS the nature of the growth no one m the party could say, but it would doubtless be 
of mterest to students of that form of plant bfe. 

Time-breaks were recorded once per month An mterval of two hours and a break 
of five minutes were used, m a few cases it was found more expedient to use a four-hour 
interval A kmfe-switch located m the Bowdoin’s hold made it possible to open and close 
the observatory circmt without leavmg the vessel This feature, simple in itself, matenally 
lessened the work of recordmg time-breaks over a 24-hour mterval durmg the dark season 

The two electric leads to the observatory were 500 feet long and of rubber-msulated 
copper wire, with ^ 4 -mch insulation The electnc lamps mstaUed were two 12- to 16- 
volt, 4-candlepower lamps m the bmldmg and one telltale, 12- to 16-volt, 4-candlepower 
lamp m the Bowdom’s hold, all three lamps in series on the 32-volt hne On December 26 
another lamp was added to the circuit, making four 12- to 16-volt lamps m senes on the 
32-volt hne This last lamp was added because the sendmg apparatus of the Bowdom’s 
radio appeared to mduce an additional voltage on the observatory hghtmg-bne whenever 
the transmittmg key was closed When the ship’s station, WNP, was transnuttmg, the 
lamps m the observatory circuit pulsated from normal brilhancy to a much increased 
brilhancy The radio battery and the battery from which the observatory line drew its 
power were entirely separate and distmct, so that quite probably the effect was due to 
induction from the antenna 

During the wmter the actual observmg-time for a complete set of dip-circle observa- 
tions, including two dechnations, inchnation with two needles, and total-mtensity observa- 
tions (loaded dip and deflections), has been as great as five hours This was due to the 
darkness, poor hghtmg facihties, cold and frosted lenses, and, more often than not, to a 
thoroughly chilled observer. The difficulties of observing were much less than in Baffin 
Land, when the observer used similar equipment not provided with celluloid covers for 
tangent screws, clampmg screws, eye-pieces, etc The advantages of these celluloid 
caps can not be over-emphasized for polar work when observations must be made at very 
low temperatures In the spring a complete set of observations was easily possible m 
three hours and a quarter With the return of the Sun on February 20, after an absence 
of about 120 days’, out-of-door activity on the part of the members of the expedition 
increased by leaps and bounds In one month the length of day and night was equal, 
a truly rapid transition, but not any greater than was to take place m the followmg 
month, for on April 20 the Sun came above the honzon not to disappear below it until 
August 23 at Refuge Harbor. A change from no direct Sim’s rays to 24 hours per day of 
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direct sunhght m two months’ time is a sufficiently abrupt change to disarrange the 
schedule of the most phlegmatic mdividual 

It was not until May 2 that the first senes of absolute potential-gradient observations 
was obtained The site selected for these observations was on the ice at about the center 
of Refuge Harbor In order to reheve the silver-chlonde batteries from cahbration duty 
m the observatory, so as to have them always ready for use m takmg observations with 
bifilar electrometer 20, three 90-volt units of “B” batteries were made up for cahbra- 
tion duty Four 22 5-volt “B” battenes wired m series to form one ‘'90-volt unit” 
would generally show a closed circmt voltage very close to the rated amount, the three 
made at winter-quarters for observatory use showed 89, 88, and 92 volts, respectively, 
when tested with Weston voltmeter 32702 at a temperature approximately -|-13°C 

It IS thought that when the winter potential-gradient records are studied in con- 
junction with the wmd and weather records a direct correlation will be found to exist 
between the abnormally high values of potential-gradient and fresh wind (generally 
northeast at Refuge Harbor) laden with fine snow (practically frost crystals) and drift 
blowmg past the collector ’ 

In the early summer of 1924 the observer undertook a plane-table survey of Refuge 
Harbor and the adjacent coast-hne The work of erecting rock cairns on the prominent 
hilltops and at other commandmg locations was begun as soon as weather conditions 
would permit m the sprmg Our Eskimo women were very happy to make the necessary 
station-flags of red and white cotton cloth When they were fimshed, we had half red 
and half white vertically striped flags, half white and half red horizontally stnped flags 
white flags with red centers, and red flags with white centers These flags were tacked 
on poles and stuck up m the snow at sahent pomts along the shore-hne to act as dummy 
roton, the su^ey bemg almost entirely a one-man undertaking When the pomts at 
which the flags had been placed had been located on the plane-table sheet, the flags were 
moved to new locations, and so the survey progressed The plane table was somewhat of 
a makeshift, but answered the purpose fairly well An ordinary hght camera trinod 
with a flat board approximately 12 by 16 mches mounted upon it made the mstrument 
winch was leveled by means of a pair of levels The alidade consisted of a 1-inch square 
nihng stick \nth a sight-vane mounted on each end The engmeer, Mr Jaynes very 
kindly made the sight-vanes from a piece of aluminum which he salvaged from an old 
pulley found at Etah near the site of the quarters of the Crocker Land Expedition The 
resultmg map covera an area of about 3 square miles and contains about 6 miles of shore- 
hne (see Fig 2 with descnption of station at Refuge Harbor) 

On June 20 the magnetic and electric observatory was discontinued, and the task of 
repacking the mst^ents and eqmpment was begun By June 25 the work was so 
nearly completed that the observer felt free to go to Littleton Island with Engineer 
Jaynes, Operator Mix, ^d two families of Eskimos on an eider-duck and egg hunt The 

Ei^edition s food supphes were reachmg a low ebb at this time, so that additions to the 
larder were much needed. to me 

The remaming time to August, when we started southward, flew by rapidly There 
were extra Sm-ob»ervatoje to be obtamed, tecorda to be put in a Uttle Lra fata ” 

state, a few loose ends of the plane-table survey to be picked up, and a few odd pieces of 
eqmpment to be packed or crated. y> uuu pieces oi 

tinn w ^^^'^Sbts that soon we would be homeward bound came the reaUza- 

ICitf f ^ good-bye to our Eskimo compamons, perhaps forever For 

about a year we had been m mtunate contact with these people with whom «« tj 
converse but Uttle, owing to the fact that neither race thorougUy JderaW^hrto^ 

a great deal of verbal exchange of ideas m order that it might tlmve. We had come to 
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look upon the Eskunos as our friends and, I beheve, they looked upon us as their friends 
The friendships that had been formed were of a rugged, hardy type, they had been tested 
by the rigors of a dark arctic winter, and they were of fiimer woof and warp because of 
that It was with a great deal of leluctance, therefore, that we exchanged the last silent 
handshakes with our friends of the north 

The passage southward was more or less uneventful, according to the imagination of 
the particular individual Refuge Harbor was left behind August 1, 1924 On the home- 
ward voyage opportunity was afforded to make magnetic observations at the following 
places Keate, Akpam, Godhavn, Holstensborg, and Godthaab m Greenland, and a 
partial set of observations at Hopedale, Labrador The Bowdoin amved at Wiscasset, 
Marne, September 20, 1924 

Table 27 gives names of field stations where magnetic and astronomic observations 
were made by the Expedition, with dates of occupation and geographic positions 


Table 27 


No 

Name 

Date 

Lat Noith 

Long East 

1 

Sydney^ Nova Scotia 

ms 

/June 30 
\July 2 

July 7 

0 / 

1 46 08 8 

61 43 8 

o t 

299 47 8 

2 

Red Bay, Labrador 

303 33 8 

3 

Battle Harbor, C, Labrador 

July 11-12 

62 16 4 

304 26 

4 

Gready, Labrador 

July 16 

63 48 2 

303 30 0 

6 

Hopedale, A, Labrador 

July 23 

65 27 1 

299 48 

6 

Godthaab, Greenland 

July 29 

64 11 6 

308 17 3 

7 

Etah, North Greenlajad 

Aug 10-11 
19S4 

May 7 

78 19 6 

287 18 2 

8 

Camp Clay, Capo Sabine 

78 46 6 

286 44 4 

9 

Keato, North Greenland 

Aug 6 

77 20 5 

288 29 3 

10 

Akpam, North Greenland 

Aug 7, 9 

76 06 0 

201 42 2 

11 

Oodham, Greenland 

Aug 17-18 

69 16 0 

306 26 0 

12 

Holstensborg, (Greenland 

Aug 23-24 

66 66 9 

306 21 8 

13 

Godthaab, Greenland 

Aug 29 

64 11 0 

308 17 3 

14 

Hopedale, B, Labrador 

Sep 6 

66 27 1 

299 48 


It IS a pleasure to make record of the cordial cooperation and effective assistance 
received from Dr MacMillan and the members of his party (particularly Messrs Mix, 
McCue, and Jaynes) Without this enthusiastic support, the execution of the observer's 
instructions would have been much more difficult and certainly less complete 

J W Geeen, on Magnetic Work in the Bahamas, West Indies, Venezuela, Gxtianas, 

Brazil, Argentina, Bolivia, and Peru, June 1922 to September 1923 

The report on the work of this expedition is convemently presented in four sections, 
as indicated in the following synopsis 

(1) The Bahamas and Havana, Cuba, in which Obseiver W A Love assisted 

(2) West Indies, including Haiti, Dominican Republic, Jamaica, and Curacao, and northern 
Venezuela 

(3) Trinidad, Barbados and St Vincent in the British West Indies, the Orinoco, and the north- 
ern coast of the three Gmanas to Par&, Brazil In this work Observer J T Howard assisted 

(4) Along the eastern coast of Brazil, across Argentina and Bolivia to the Huancayo Observa- 
tory in Peru 

^ (1) THE BAHAMAS, JUNE TO AUGUST 1922 

In accordance with instructions from the Director dated June 10, 1922, accompamed 
by Observer W A Love, I left Washmgton, D C , June 19 following My instrumental 
outfit consisted of magnetometer-mductor 26, pocket chronometer 50110, and thiee 
watches, together with observmg-tent and complete outfit of accessones, Mr Love’s 
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consisted of magnetometer-inductor 26, pocket chronometer, and three watches, observing- 
tent, and complete outfit of accessories 

Leavmg Washington by rail, we first reoccupied the Umted States Coast and Geodetic 
Survey stations at Waycross, Georgia, and Miami, Florida, and estabhshed auxiliary 
stations at both places, carrying out the class I program at Waycross From Miami we 
crossed to the Bahama Islands, arriving at Nassau on July 1 After observing at Nassau 
and at Hog Island near the 1903 station of the Baltimore Geographical Society, a short 
side tnp was made to the island of Eleuthera on a large gasolme launch which made the 
trip every two weeks canymg mail Mr Love disembarked at Governor’s Harbor, while 
I went on to Rock Soimd, where the boat remamed two days, giving ample time for 
observational work On the return, Mr Love rejoined us at Governor’s Harbor, and we 
reached Nassau July 12 The same day permission was secured for Mr Love to join a 
party just startmg on a four-day huntmg expedition to Green Cay, about 65 miles south 
of Nassau Pendmg his return, I endeavored to make arrangements for a more extensive 
tnp through the outer islands of the Bahama group Transportation on a mail schooner 
which made occasional trips was promised, but for some reason the saihng date was 
postponed a week or two, and arrangements were finally made to charter a small sailboat 
with auxiliary power In the meantime, Mr Love had returned from Green Cay and 
had then gone with a timber trader to Fresh Creek on Andros Island Upon his return 
from this latter place, preparations were completed for the outer island trip 

The better class of power boats are not available except at prohibitive prices on 
account of the demand for such boats m the highly lucrative liquor trade The boat 
finally secured was a 35-foot sloop with gasohne auxihary engine of 16 horsepower The 
crew consisted of a captain, an engineer, a cook, and a deck hand, all negroes. The 
accommodations were of the crudest The top of a gasohne barrel served as table upon 
which we ate our unappetizmg meals, prepared under wretched conditions I spent 
all of the ten mghts on the deck with the canvas of my observmg-tent as beddmg and 
cover, while Mr Love endured the discomforts of the cabin, which was also used by the 
crew Our agreement provided that we should pay for all the gasolme and engine oil 
required, furmsh our own provisions, pay a lump sum of $40 for the subsistence of the 
men, and $20 per day for the use of the boat and crew 

The course from Nassau, which we left on the morning of July 27, lay to the south- 
east against heavy head winds and rough seas, across the north end of Exuma Sound, to 
the southmost point of Eleuthera Island, where we anchored for the mght On the 
foUowmg day we reached Bight Settlement on Cat Island, where arrangements for obser- 
vations were made Two nights were spent at Port Nelson on Rum Cay in order to 
permit a senes of diurnal-vanation observations in decimation On account of the 
approach of rougher weather and the hurricane season, it was considered inadvisable to 
cross over to Wathng’s Island (San Salvador), but the passage to Crooked Island was 
made and the mght of August 1 spent at anchor there The foUowmg mornmg we pushed 
on to Albert Town on Fortune Island, where the most southerly station m the Bahamas 
on this tnp was estabhshed on August 2 On the return northward we made stations 
at Galloway on Long Island, at George Town on Great Exuma, and at Farmer’s Cay, 
amvmg at Nassau late on August 6 A more extended survey was prevented by lack 
of a suitable means of reachmg more distant places, and by the limit of endurance of the 
observers, which was severely tested by this ten-day tnp, both having suffered serious 
attacks of dengue or “breakbone fever” durmg the journey, and both bemg worn out 
by the physical hardships imposed by the life on the boat, the poor food, and the loss of 
sleep occasioned by roughness of the water m which they were compelled to anchor on 
the majonty of the mghts We had sailed more than 450 nautical moles, and had made 
observations at six different places m the ten days 
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Not being able to go directly from Nassau to Havana, we returned to Mianai, Florida, 
going thence to Havana, where two repeat stations were reoccupied, at one of which the 
class I program of observations was followed 

Throughout the work in the Bahamas the most cordial assistance was rendered by 
the officials of the colony, and the observers acknowledge their obhgation to the resident 
commissioners at the outlymg points for indispensable assistance 

Table 28 shows the magnetic stations occupied by both observers, their geographic 
positions, and the dates of occupation; for further details, see Descnptions of Stations 
and Table of Results. 


Table 28 


No 

Name 

Date 

Lat 

North 

Long Fast 

1 

United States 

Waycroas^ A 

m2 

June 21-22 

0 

31 

r 

14 

1 

0 

277 

f 

39 

2 

Waycroaa, B * 

June 

21-22 

31 

14 

1 

279 

39 

3 

M%am% A 

June 

26-27 

26 

46 

3 

279 

49 

4 

Mmim^ B ^ 

June 

26 

25 

46 

3 

279 

49 

6 

Bahamas 

Nassau, C® 

July 

3 

25 

05 

6 

282 

39 

6 

Nassau, A 

July 

4, 6 

26 

04 

5 

282 

39 

7 

Nassau, B 

July 

5,15 

26 

04 

5 

282 

38 

8 

Governor’s Harbor ® 

July 

8 

26 

12 

3 

283 

46 

9 

Hock Sound 

July 

10 

24 

61 

8 

283 

50 

10 

Gieen Cay ® 

July 

13 

24 

02 

0 

282 

50 

11 

Fresh Creek ® 

July 

19 

24 

43 

7 

282 

13 

12 

Bight Settlement 

July 

29 

24 

18 

5 

284 

33 

13 

Port Nelson 

July 

31 

23 

38 

7 

285 

09 

14 

Port Nolsouj ® Secondary 

July 

31 

23 

38 

7 

285 

09 

16 

Albert Town ® 

Aug 

2 

22 

36 

6 

286 

39 

16 

Galloway 

Apg 

3 

23 

02 

7 

286 

02 

17 

George Town ® 

Aug 

4 

23 

30 

8 

284 

14 

18 

Farmer’s Cay 

Aug 

6 

23 

67 

5 

283 

42 

19 

Cuba 

Havana, Caaa Blanca,^ A 

Aug 

16-17 

23 

09 

4 

277 

39 

20 

Havana, Villa 

Aug 

16 

23 

06 

4 

277 

39 

21 

Havana, Casa Blanca, Secondary 

Aug 

17 

23 

09 

4 

277 

39 


® Magnetic observations naado by Observer W A Love 


(2) HAITI, CDRAgAO, AND VENEZUELA, SEPTEMBER TO DECEMBER 1922 

After completing the work at Havana, Cuba, I turned over to Mr. Love the outfit 
assigned to him, and left him to complete the remainmg work m Cuba according to 
instructions he had already received from the Office I then went by rail to Santiago de 
Cuba, hoping to find tiansportation direct to Port au Pnnce, Haiti In this I was 
disappointed, as the monthly boat for that port had sailed two days before my arrival 
As no schooner or chance vessel was available without long delay, I obtamed passage on 
a steamer bound for Kingston, Jamaica, m the expectation of meeting a vessel advertised 
to sail direct from Kingston to Port au Pnnce about September 1 After waitmg until 
September 8 for this vessel, mformation was given out that for lack of sufficient cargo the 
saihng to Port au Pnnce was canceled However, another vessel saihng direct was 
announced for September 12, and with this defimte information I was able to use the mter- 
vening time in makmg regular and diumal-variation observations at the old station, 
which would be occupied later by Mr. Love. 

I arrived at Port au Pnnce, Haiti, on September 16, and after a day spent m attend- 
mg to formahties required for entermg the outfit and secunng pohce registration, I 
established two stations On September 22 I went to Aux Cayes, a pomt easily reached 
by regular vessels Havmg been a(Jvised by officers of the United States mannes stationed 
at Port au Pnnce that it was impracticable to reach the desired inland station at Las 
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Caobas at that season, but that an inland tnp from Gonaives was feasible, I went by- 
boat to the latter point, where observations were made on October 2 Hirmg a Ford 
car, I set out for Hinche, 75 miles distant, but on account of the heavy rams and the 
condition of the roads and the streams to be forded, I was only able to go about 40 miles, 
to a ranch about 4 miles beyond St Michel, called L’Attalye, and there the observations 
were made In order to avoid a wait of about 10 days at Gonaives for a boat to take me 
around to Cap Haitien, I again hired a Ford car for the tnp overland, whence, again by 
the same form of transpoitation, I went to Santiago, Dommican Repubhc, a distance of 
150 miles, arriving October 11 Leavmg Santiago, I easily reached Puerto Plata, La 
Vega, and Sanchez by rail, then by good fortune I found a boat that took me to La 
Romana, and the followmg day the sugar company’s boat took me to Santo Domingo, 
arriving on the evemng of October 27 The trip to Azua, 145 kilometers distant, and 
return was made by automobile, as waiting foi regular saihng for that port would involve 
a long delay 


TABLli 29 


No 

Namo 

Date 

Lat 

North 

Long East 


Jamaica 

m2 

0 


o 

t 

1 

Kvagston^ 1906 

Haiti 

Sep 4 

17 

68 9 

283 

11 

2 

Port au Pimce, A 

Sop 1&-19 

18 

34 2 

287 

41 

3 

Port au Princo, B 

Sep 20 

18 

34 2 

287 

41 

4 

Aux Caycs 

Sep 26 

18 

11 3 

286 

17 

6 

Gonaivos 

Oct 2- 3 

19 

26 8 

287 

18 

b 

L’Atallye 

Oct 6 

19 

21 7 

287 

43 

7 

Cap Hoitieii 

Dommioan Hopublio 

Oot 9-10 

19 

46 4 

287 

48 

8 

Puerto Plata 

Oot 14-15 

19 

49 0 

289 

18 

9 

La Voga 

Oot 19 

19 

14 7 

289 

28 

10 

Sanchoz 

Oot 21 

19 

14 3 

290 

23 

11 

La Romana 

Oct 26 

18 

24 1 

291 

03 

12 

Santo Domingo, A 

fOct 30—31, 
\Nov 1 

} 

27 8 

290 

06 

13 

Santo Domingo, B 

Oct 31 

18 

27 8 

290 

06 

14 

Azua 

Curagao 

Nov 3- 4 

18 

27 7 

289 

16 

16 

W%U&mstad^ 191 S 

Willemstad, A 

Nov 13 

12 

06 5 

291 

05 

16 

Nov 14-16 

12 

07 0 

291 

04 

17 

Willemstad, B 

Venezuela 

Nov 16 

12 

06 9 

291 

04 

18 

Isla Pajaio 

Nov 22 

10 

35 9 

288 

29^ 

19 

Maracaibo 

Nov 23-26 

10 

40 4 

288 

25 

20 

La Ceiha 

Nov 26-26 

9 

28 3 

288 

67 

21 

Puerto Cabello 

Deo 14r-16 

10 

28 7 

291 

59 

22 

Barquiswieto 

Dec 19-20 

10 

04 8 

290 

42 

23 

Caracae^ A 

Dec 24-26 

10 

30 4 

293 

04 

24 

Caracas, B 

Deo 27 

ms 

10 

30 4 

293 

04 

26 

Barcelona^ A 

Jan 7 

10 

08 5 

296 

18 

26 

Barcelona, B 

Jan 7 

10 

08 6 

296 

18 

27 

Carupano 

Jan 12-13 

10 

39 9 

296 

45 


The monthly saihng for Curagao from Santo Donungo had been discontmued, and 
as no other vessel saihng direct was available, I found it necessary to go to San Juan, 
Porto Rico, which I was able to do m time to make a good connection with a regular line 
steamer for Curagao, amvmg at the latter place on November 12 Three stations were 
occupied m the immediate vicmity of WiUemstad, but it was found impracticable to 
attempt observations on other islands of the group Direct transportation was secured 
to Maracaibo, Venezuela, where observations were made on November 23 and 24, after 
two days’ delay m completing arrangements with ofiScials for the requisite permission 
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Through the kindness of the officials of the Venezuela Sun Oil Company, I was enabled 
to reach La Ceiba, near the upper end of Lake Maracaibo, on one of their launches, secure 
observations there, and return to Maracaibo on the weekly mail steamer the following 
day. This accommodation was highly appreciated, as La Ceiba is situated on low, 
marshy ground, and is infested with malanal mosqmtoes 

A short delay was experienced m reachmg Puerto Cabello from Maracaibo, going 
by way of Willemstad, Curasao, and a further delay was occasioned by the refusal of 
the civil authorities at Puerto Cabello to penmt my takmg any observations without 
an official government permit. It was therefore necessary for me to go to Caracas and 
secure permission from the Minister of the Interior before domg the observational work 
at Puerto Cabello Although observations at La Ceiba were completed on November 26, 
because of this delay it was December 14 before work was begun at Puerto Cabello. The 
remaimng stations m Venezuela, mcluding Caracas, which was made a class I station, 
were occupied with but the ordinary delays of coastwise travel m that country, and Port 
of Spam, Trmidad, was reached January 15, 1923 

The work m Haiti and the Donunican Repubhc was greatly facihtated by the courte- 
sies and assistance rendered by the Umted States mannes stationed on the island, and 
especial acknowledgment is made of the personal interest taken by the United States 
Mmister at Caracas in securing official permission to make observations in Venezuela 
Table 29 shows the stations at which magnetic observations were made, with dates of 
occupation and geographic positions, for additional details see Descriptions of Stations 
and Table of Results 


(3) TRINIDAD TO PARA, JANUARY TO APRIL 1923 

At Port of Spam, Trimdad, I was joined by Observer J T. Howard, who was to 
work with me while acquirmg experience in field work before taking up mdependent work 
on the Amazon and tributaries In addition to the reoccupation of C I W stations at 
Port of Spain and San Fernando for secular variation, distribution stations desired by the 
Crown Survey Department were occupied at Toco, near the northeast cornei of the island, 
Rio Claro, in the central part, and Cedros, m the southwestern part Mr J W Mac- 
giUivray, crown surveyor, afforded us every facihty for carrying out this work at times 
most convenient for us, and the expenses of local travel between these stations and Port 
of Spam were defrayed by his office. 

From Port of Spam a side tnp was made, and C I W stations at Bndgetown, 
Barbados, and Kingstown, St Vincent, were reoccupied for secular variation. 

Supplementary mstructions of December 23, 1922, provided for a few additional 
stations m Venezuela, along the Ormoco River Accordingly we left Port of Spam 
February 10 and reached Ciudad Bolivar February 13, after having been delayed about 
30 hours en route by the vessel gettmg stuck on a sand-bar 

From Ciudad Bohvar the intention was to proceed to San Fernando de Apure and 
La Urbana, and possibly as far as San Fernando de Atabapo, but circumstances prevented 
any further ascent of the Ormoco It was the season of low water Above Ciudad 
Bolivar it was possible to navigate only vessels of very shallow draft There were but 
two such vessels in commission at that time, both very small Furthermore, some 
malcontents m the vicmity of La Urbana and San Fernando de Apure had taken advantage 
of the difficulty m transportmg government troops, due to the low water, and had started 
a small revolt The two small vessels had been commandeered by the Government for 
transportation of troops, and the only other available means of transportation was a 
chartered sailboat The time necessary to make the nver trip by such means was 
so excessive that the project was abandoned, and we returned to Port of Spam. 
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rrom Port of Spam we then proceeded along the coast of British Gmana, Dutch 
Guiana, and French Giuana, thence to Para, Brazil, which pomt was reached April 16 
Six of the stations of 1908 were reoccupied en route, one of which, Paramaribo, was 
made a class I station, and the diurnal-variation observations m declination and hori- 
zontal mtensity were made at a new station at St Laurent, during an enforced delay wait- 
mg for an opportumty to reach Cayenne 

Transportation facihties are meager and unsatisfactory through the regions just 
mentioned, and we were particularly fortunate m securing passage on a small tramp 
cattle steamer from Cayeime to Para From the experiences of this trip, it appears that 
stations along the north coast of South America are more readily reached by going by 
way of the West Indies direct to Cayenne, workmg westward from there Vessels of 
the Royal West Indian Netherlands Lme frequently touch at ports along this coast-lme, 
westbound, and upon reaching BarranquiUa or Puerto Colombia, proceed directly to Europe 
without touchmg at north coast ports on the homeward journey Communication 
between Cayenne and Para is very infrequent, being confined to chance tradmg-vessels. 
Indeed, Para is not easily reached either from Guiana or the West Indies 

The secular-variation station at Pmheiro, near Belem, Para, was jointly occupied as 
a class I station, and while Mr Howard began preparations for his mdependent Amazon 
work, I reoccupied the 1915 station at Alcobaga on the Tocantins River Returning to 
Belem, I left Mr Howard m charge of the work outhned for him and proceeded southward 
on April 25 

Table 30 shows the stations at which magnetic observations were made, with dates of 
occupation and geographic positions; for additional details see Descriptions of Stations 
and Table of Results 


Table 30 


No 

Name * 

Date 

Latitude 

Long East 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Port of Spain (,1906) 

Port of Spam, A 

San Fernando^ A 

Toco 

Bndgetovm, A 

Kingstown 

Cmdad Bolivar 

Oeorgetovon, B 

New Amsterdam 

Paramaribo 

St Laurent, A 

Cayenne^ A 

PinheirOt A and B 

Alcobaga 

ms 

Jan 16 

Jan 16-18 
Jan 19 

Jan 22 

Jan 26-26 
Jan 29 

Feb 14-20 
Mar 7 

Mar 9 

Mar 17,19-20 
Mar 30-31 

Apr 9-10 
i Apr 18-19 

Apr 22-23 

o / 

10 40 0 N 
10 40 0 N 
10 16 8 N 
10 60 1 N 
13 04 8 N 
13 09 2 N 

8 09 IN 

0 48 ON 

6 16 3 N 

6 60 ON 

5 29 4 N 

4 66 IN 

1 17 9 S 

3 46 2S 

o / 

298 28 
298 29 

298 “ii 

299 04 

300 25 
298 46 
290 28 

301 51 

302 29 

304 61 

305 59 
307 40 
311 31 
310 19 


® The stations are located m the following countries 
eldi Nos 8 to 12, Guianas, Noi 13 and 14, Brazil 


Nos 1 to 6, West Indies, No 7,Vonezu- 


(4) PARA TO HUANCAYO OB8ERVATOEY, PERU, APRIL TO SEPTEMBER lQ2,i 

My work m eastern Brazil was to consist mainly of the occupation of certain stations 
at which observations had been made by the Brazilian Commission m 1903 and 1904 
seiwato^*^'^’^^ ^ companson of my mstruments with those m use at the Vassouras Ob- 

T 28, travehng by coastwise vessel, I reached San 

Luw May 2, but on account of a malignant yellow-fever epidemic I was obhged to omit 
Fortdeza, which was designated as a class I station Proceedmg by the same class of 
vessels, I reached Pernambuco and Bahia, occupymg both pnmary and auxihary stations 
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at both ports, the latter being a class I station Joazeiro, a station of the Commission, 
on the Rio de San Francisco, was reached by railway from Bahia, a distance of about 
440 kilometers On the return connection was made with a tram for Aracaju on the coast, 
where the station of the Commission was also occupied After a trip by boat to Cara- 
vellas, I found it necessary to return to Bahia in order to get passage to Victoria Vic- 
toria was discovered to be m a region of great local magnetic disturbance An electric- 
car hne has been built near the station of the Commission and it could not be reoccupied, 
but three other well-separated stations were established from which a mean value may 
quite probably be taken to represent the normal distribution for the region I left 
Victoria June 25 and arrived at Rio de Janeiro the following day 

At Rio de Janeiro I received cabled mstructions to omit the greater part of the work 
outhned for central and southern Brazil and proceed to Buenos Aires, because of the 
necessity of an earher return to Washington than was ongmally intended After having 
compared my mstrument with those of the Vassouras Observatory, I estabhshed a station 
at Santos I then returned to Rio de Janeiro in order to reach Buenos Aires by an earlier 
vessel, and arrived at the latter port July 21 At Buenos Aires I received supplementary 
mstructions dated June 6, 1923 

Leaving Buenos Aires July 26, I encountered httle or no delay m transportation, 
and reached Mollendo, Peru, on the Pacific side, August 27, having secured observations 
at seven repeat stations en route, including comparison observations at magnetic observa- 
tories of the Argentma Meteorological Service at Pilar and La Quiaca Two stations 
were reoccupied m Bohvia, and two m southern Peru. At Mollendo I was able to transfer 
directly from the tram to a vessel of the Grace Lme, and two days later, August 29, I 
arrived at Callao and Lima 

The Huancayo Observatory was reached September 1, instrumental comparisons 
made durmg the ensuing four days, foUowmg which a senes of simultaneous observations 
for station difference between the standard observatory piers in the new absolute building 
and the station designated as “Frame” were made 

I left Huancayo Observatory September 7, arrived at Lima September 8, sailed from 
Callao September 12, and reached New York September 24 Proceedmg at once to 
Washington, I reported at the Office September 25 

In all, 61 stations were occupied, not counting a few that were occupied jointly 
with Mr Love and Mr Howard, and the cahiers forwarded under their names Of 
these 61 stations, there were 8 class I stations, 21 class II stations, 12 class III stations, 
16 class IV stations, and 4 were comparisons at observatories Also there were forwarded 
from these 61 stations 89 cahiers of results 

The total distance covered from the time of leavmg Washington until returnmg 
thereto was 23,811 miles, exclusive of local travel to and from magnetic stations, of which 
4,107 nules was travel to and from the field Of the total distance traveled, 14,889 
miles were by steamer, 7,274 miles by railways, 868 miles by automobile, 690 miles by 
sailboat, and 90 miles by small launch The average distance covered per station, includ- 
ing travel to and from the field, was 390 miles Excludmg travel to and from the field, 
the average distance per station was 323 miles 

The. total cost of the entire tnp was $4,760 83, an average of $78 05 per station, or 
excludmg the cost of travel to and from the field, the average cost per station was $71 41 
It IS a pleasure to acknowledge the cordial reception and courteous treatment accorded 
me at each of the Umted States consulates visited during the course of the work My 
work m Brazil and Argentma was greatly facihtated by the cordial cooperation of Dr 
Hennque Monze, director of the National Observatory of Brazil, and of Mr G O Wiggin, 
chief of the Meteorological Office at Buenos Aires 
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Table 31 shows the stations at which magnetic observations were made, with dates 
of occupation and geographic positions, for additional details, see Descriptions of 
Stations and Table of Results 


Table 31 


No 

Name ** 

Date 

Lat 

South 

Long East 

1 

San Lms (Campo do Durique) 

ms 

May 2 

0 

2 

/ 

31 4 

o 

316 

43 

2 

San Lms, A 

May 3- 4 

2 

30 3 

316 

43 

3 

San Lms, B 

May 3 

2 

30 3 

316 

43 

4 

Pernambuco, B 

May 11 

8 

03 6 

326 

07 

5 

PermmbucOt A 

May 12 

8 

03 7 

326 

06 

6 

Bahia, A 

May 18-20 

13 

00 6 

321 

29 

7 

Bahia, B 

May 21 

13 

00 5 

321 

29 

8 

Joazeiro, A 

May 26-26 

9 

24 1 

319 

29 

9 

Joazeiro, B 

May 26 

9 

24 1 

319 

29 

10 

Aracaju 

fMay 31- 
\june 1 

} 

5 40 

322 

65 

11 

Caravellas, A 

June 11-12 

17 

44 4 

320 

47 

12 

Caravellas, B 

June 12 

17 

44 2 

320 

47 

13 

Victoria, B 

June 21 

20 

20 0 

319 

40 

14 

Victoria, C 

June 21-22 

20 

20 1 

319 

40 

16 

Victoria, A 

June 22-23 

20 

19 9 

319 

40 

16 

Vaasowras, A, R, and C 

/June 30“ 
\july 2 

} 22 

24 0 

316 

21 

17 

Santos, B 

July 9 

23 

67 5 

313 

36 

18 

Santos, A 

July 9-10 

23 

67 5 

313 

36 

19 

Flondat B 

July 24 

34 

32 1 

301 

29 

20 

PHart P%er B 

PHar^ Pier B 

July 27-29 

31 

40 1 

296 

07 

21 

July 29-31 

31 

40 1 

296 

07 

22 

Tucumdn 

Aug 1 

26 

61 1 

294 

46 

23 

La Quiaoa, B 

Aug 3- 4 

22 

06 6 

294 

25 

24 

La Qu%aca, Magnetometer P%er 

Aug 4- 6 

22 

06 6 

294 

25 

26 

La Qmaca, Station 1917 

Aug 5 

22 

06 6 

294 

25 

26 

TJyuni^ A 

Aug 9-10 

20 

28 0 

293 

11 

27 

U3mm, B 

Aug 10 

20 

28 0 

293 

11 

28 

La Paz^ 1917 

Aug 13-14 

16 

31 0 

291 

47 

29 

La Paz, B 

Aug 14 

16 

31 1 

291 

47 

30 

Juhacat A 

Aug 20-21 

16 

30 0 

289 

61 

31 

Juliaoa, B 

Aug 20 

16 

30 0 

289 

51 

32 

Arequipa, A 

Aug 23-25 

16 

22 6 

288 

27 

33 

Areqmpa, B 

Aug 26 

16 

22 6 

288 

27 

34 

Huancayo Observatory^ Wm 

Sep 2- 5 

12 

02 7 

284 

40 

36 

Huancayo Observatory, Em 

Sep 3- 4 

12 

02 7 

284 

40 

36 

Huancayo Observatory, Frame 

Sep 6- 6 

12 

02 7 

284 

40 


® The stations are located in the following countries Nos 1 to 18 are in Brazil , Nos 19 to 25 
are m Argentina, Nos 26 to 29 are in Bohvia, and Nos 30 to 36 are m Peru, 


J W Gkeen, on Magnetic Work in Mexico, June to August 1924 

In accordance with instructions from the Director dated June 7, 1924, 1 left Wash- 
ington, accompamed by Observer John Lmdsay, on the eveiung of June 8, for magnetic 
work in Mexico 

We were mstructed to proceed directly to Mexico City, stoppmg en route for observa- 
tions only at Sabinas and Monterrey in northern Mexico We crossed the international 
boundary at Eagle Pass, arrivmg at Piedras Negras on June 12 There we found the 
way had been cleared for us through the kmdness of Professor Joaquin Gallo, director 
of the Observatorio Astronomico Nacional m Mexico City, who had advised the customs 
ofiQ.cials of our coming Our instrumental outfits and personal baggage were passed 
through the custom-house with only formal mspection and no delay whatever 

Sabinas was occupied as a class III station and Monterrey as a class I station Going 
thence directly to Mexico City, we were met on Sunday mormng, June 22, by Professor 
Gallo, director, and Mr. R O. Sandoval, magnetic observer, of the National Observatory 
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Professor Gallo accompamed us to a hotel, and then after breakfast as his guests we had 
the very enjoyable expenence of visiting the parks and interesting places in the city 
with him as our gmde 

The following day Professor Gallo secured for us an audience with the Secretano de 
Agricultura y Fomento After explaimng the nature of our work to this official, we were 
each given a letter caUing upon all civil and military authorities in Mexico to give us 
every facihty and assistance in the work we proposed domg m that country. This 
letter proved to be a very great aid in securmg permission from local authorities every- 
where we went 

Tuesday, June 24, on Professor Gallo’s invitation, we visited the magnetic observa- 
tory at Teolo 3 nican, which is 36 kilometers by rail north of Mexico City Avery profit- 
able day was spent m lookmg through the observatory, made particularly enjoyable 
by the excellent picnic dmner arranged by Professor Gallo, at which several distinctly 
Mexican dishes new to us were served 

The followmg day, June 25, I went with Mr Lmdsay to Puebla, 210 kilometers 
south of Mexico City After assisting him m locatmg a station site and in startmg the 
program of observations, I returned to Mexico City Mr. Sandoval and I then took 
up the intercomparison observations between the observatory mstruments, consistmg 
of a Dover magnetometer and a Fauth dip circle, and C I. W magnetometer-inductor 
26, the instrument I was using for field work. Several days were spent TnaVing these 
comparisons and carrymg out the computations 

In view of the fact that Professor Gallo has ordered from the Precise Instrument 
Company of Brooklyn a magnetometer-inductor of the type in use m our own field work, 
another day was spent in explammg in detail the construction and workmg prmciples 
of the mstrument, and m havmg Mr Sandoval make some practice observations with 
it Testing their mductor and the practice observations by Mr. Sandoval were earned 
on at the Observatorio Nacional in Tacubaya During my stay of between two and 
three weeks in Mexico City, Professor Gallo gave me every possible assistance and did 
everything possible to make my stay m the city pleasant and enjoyable 

By July 11, the work of comparison at Mexico City had been finished, Mr Lindsay 
had returned from the south after completmg work at Puebla, and reoccupymg the C I 
W station at Oaxaca, having completed the necessary computations, we traveled 
together to Queretaro and jointly occupied a class II station at that place 

As Mr Lindsay had now become sufficiently famihar with the work to be able to 
contmue alone, we separated at Queretaro Mr Lmdsay went to San Lms Potosi, 
Tampico, Vera Cruz, and thence along the Gulf coast to Yucatan, occupymg several 
additional stations en route, while I proceeded westward, stoppmg first at Guadalajara. 
From Guadalajara to the west coast, a choice of one of two routes was proposed. The 
first was to go by rail to Cohma and then on to Manzanillo, in case the boat schedules 
would permit, and from Manzanillo proceed by steamer to Mazatlan However, while 
in Guadalajara, I learned from the steamship agencies that a vessel was leavmg Manza- 
mllo on the day I fimshed observmg at Guadalajara and the next vessel for Mazatlan 
would be two weeks later. I, therefore, chose the alternate route, which was to go 
overland from Guadalajara to Tepic, substitute Tepic for Cohma, and proceed to Mazat- 
lan by rail 

The tnp overland was made m three stages. Leaving Guadalajara early m the 
mormng of July 22 and traveling by motor stage, I reached La Quemada, 120 kilometers 
distant, about the middle of the afternoon. Arrangements were made with a mule 
driver for saddle and pack animals to start at dayhght the next mormng for Ixtlan del 
Rio, 70 kilometers distant. 
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My traveling companions were three Itahans and much bargammg was necessary 
between these Itahans and the mule driver in order to reach an agreement as to the 
charge for each ammal Long before dayhght the next morning we were up, had roused 
the Chinese proprietor of the “hotel and restaurant,” and had eaten some breakfast 
Evidently the mules refused to be caught Six o’clock came and went At 7*^ I was 
gettmg anxious, at S’* I gave them up, and at 9*' I was trying to feel resigned to spending 
another day with the Chmese host when suddenly, about 9*'30“, the driver with the mules 
put m an appearance After some further negotiations, about 10''30“, we finally got 
started. Being the ramy season, the trails were bad, the mules were slow and seemed 
utterly indifferent as to whether they reached their destination that day or the next week 
We stopped at another Chmese inn by the wayside for lunch, then plodded on About 
5 p m. I began to suspect that we would not reach Ixtlan del Rio that mght Upon 
putting the question to the dnver my fears were confirmed, as he answered indifferently, 
“manana ” However, we had covered the woist part of the trail, had crossed the “Bar- 
ranca,” a deep gorge mto which we descended, and made our way up and out again on 
the same side after traversmg it for several miles Toward evening we arrived at the 
village called La Barranca, where we were to spend the mght Unfortunately for us, 
a half hour earlier, a mule tram gomg m the opposite direction had arrived, and the 
rooms were all taken at the so-called hotel Two of my compamons found a room m a 
house across the street from the hotel, the third, having a blanket roll, proposed to sleep 
on the hotel porch, while I started down the street inquiring at every hkely looking house 
for a mght’s lodging The owner of a small shop accommodated me and by paymg one 
peso m advance, I secured a very good room with a bed eqmpped with a mosqmto net. 

We were up at 4 o’clock the next morning, and after a meager breakfast started in 
the gray hght of early dawn m a drizzlmg ram, which, however, did not last long, and at 
9 a. m we reached Ixtlan del Rio without further incident I was terribly stiff and lame, 
bemg unaccustomed to the saddle The change from the mule to a seat in the stage, a 
Ford truck equipped with seats havmg some homemade, excelsior stuffed cushions, 
seemed a welcome one mdeed, for the truck seemed luxurious compared to the homemade 
saddle and the mule, but before we reached Tepic, 150 kilometers farther on, I would 
have been glad to get out of the truck and back on the mule 

The road was merely a trail, but the dnver was an optimist with lots of faith m 
that Ford truck He imagmed the road was there, and all right, and drove accordingly 
We left Ixtlan del Rio on this 150-kilometer trip with a badly leaking radiator and not 
a smgle extra tire Rock-strewn stretches of trail, gullies, swamps, and mudholes were 
aU ahke treated with indifference by the dnver of that truck That my mstrument 
escaped damage is a miracle, but I had so packed it that it could not bounce, and with 
plenty of padding underneath, it came through safely Toward evening we passed an 
autotruck, fitted up as a stage, bemg ignomimously dragged out of a swamp by five 
yoke of oxen, while oiir car ploughed through under its own power and continued 
As darkness came on, our dnver saw the hghts of the other stage behmd us and set out 
to arrive first in Tepic There seemed to be a loose connection in our li g ht ing system 
and our hghts were on part of the time and part of the time we drove m darkness But 
“faith will accomplish wonders”, our driver had it and we arrived in Tepic at 8 p m , 
ahead of the other stage 

From Tepic on there are contmuous rail connections and I encountered no further 
difficulties of travel. Observations were made at Tepic, Mazatlan, Cuhcan, and Guay- 
mas, aU on or near the west coast of Mexico After occupymg Hermosillo, I proceeded 
directly to Tucson, Arizona, where I arrived Saturday, August 9, and was met by Mr 
A. K. Ludy, observer-m-charge of the Umted States Coast and Geodetic Survey magnetic 
observatory. 
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Intercomparison of my field instruments with those of the observatory was made 
here and also a senes of observations with the magnetometer for diurnal variation m 
decimation and horizontal intensity by deflections I then proceeded to El Paso, 
Texas, arriving August 14 Upon inquiry I found that I could reach Nueva Casas 
Grandes the next day and return late the following day, and this I did 

Leaving El Paso early in the morning, I encountered little or no delay at the Mexican 
custom-house and Casas Grandes was reached at 4 p m There being no hotel at Casas 
Grandes, I walked back 2 miles to Colonia Dublan, an American colony of Latter Day 
Saints, where I found very satisfactory accommodations Observations were made the 
next day, August 16, and completed at 3 p m , the return tram being expected at 3''30” 
It came at 6 p m , and we reached Ciudad Juarez at 2’'30“ a m , four hours late 

The next afternoon I left Juarez again and arrived the same evening at Chihuahua, 
where observations during the next two days were made At Sweetwater, Texas, the 
U S Coast and Geodetic Survey station of 1910 was reoccupied August 22, and an 
auxiliary station was estabhshed about a mile to the westward This completed my 
list of stations and I returned to Washington, ariivmg early in the morning of August 30, 
having been absent from the Office 83 days 

Table 32 


No 

Namo 

T 

State 

Date 

Lat 

Noith 

Long Eiast 


Sahina'i X, B ® 


mjf 

o 

/ 

0 

t 

1 

Coahuila 

June 14 

27 

61 4 

268 

64 

2 

Monterrey^ X, J3 " 

Nueva Leon 

Juno 17-19 

25 

40 6 

269 

40 

3 

/TooloyucanOhs’y, B, BnrX, 
1 P%erB 

Imoxioo 

/Juno 27- 
\July 1 

}l9 

44 8 

200 

49 

4 

Queretaio, A, B ^ Ct D 

duerotaio 

July 12-13 

20 

36 

269 

36 

6 

Guadalajara," X, B 

Jalisco 

July 18-19 

20 

44 

266 

37 

6 

Tepic 

Nayant 

July 25-26 

21 

31 3 

266 

06 

7 

Mazatlan, X, B 

Sinaloa 

July 28-31 

23 

11 

263 

36 

8 

Culican 

Sinaloa 

Aug 2 

24 

47 6 

262 

36 

9 

Ouaymas, X, B 

Sonora 

Aug 5- 7 

27 

66 

249 

OS'* 

10 

B&rmosiLlo 

Sonora 

Aug 8 

29 

04 4 

249 

03 

11 

Tucson Obs’y 

Arizona 

Aug 11-13 

32 

14 8 

249 

10 

12 

Nueva Oasas Grandes 

Chihuahua 

Aug 16 

30 

26 7 

262 

05 

13 

Chihuahua, X, B, C 

Chihuahua 

Aug 18-19 

28 

38 

263 

66 

14 

Sweetwater,^ X 

Texas 

Aug 22-24 

32 

28 0 

269 

36 

16 

Sweetwater, B 

Texas 

Aug 26 

32 

28 0 

259 

35 


® Observations at stations B at Sabinas, Monterrey, and Quoretaro were mado by Observer 
lohn Lindsay See his separate repoit ® Longitude for Guaymas, B, is 249® 08' 

^ Nos 11, 14, and 16 are in United States, all other stations are in Mexico 


Throughout my work in Mexico I was treated with the greatest kindness every- 
where I was shown numerous courtesies and given every possible assistance by the 
Mexican officials In particular, I wish to mention Senor Francisco Salazar, captain 
of the port at Guaymas, and Senor Tom4s Fregosa, C E , of the cadastral office, Guay- 
mas These gentlemen assisted me m locating a site for a new station at Guaymas and 
also placed at my disposal a launch for going back and forth to the island in the bay on 
which IS located the station of 1906 

The total distance traveled on the entire trip was 8,378 miles, of which 7,999 miles 
were by rail, 339 miles by auto stage, and 40 rmles by mule tram 

The total expense of the trip was $958 12, and 20 stations were occupied m 14 
locahties Of these stations, two were for intercomparison of instruments, and three 
were class I stations at which diurnal-variation observations were secured 

Table 32 shows the stations occupied, with dates of occupation, and geographic 
positions, for additional details, see Descriptions of Stations and Table of Results 
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H B, Gbummann, on Magnetic Work in West Indies, March and April 1922 

In accordance with instructions of the Director, the observer left New York on 
March 4, 1922, on the steamer Fort St George of the Quebec Steamship Company for 
St Thomas, for the purpose of reoccupymg stations m the West Indies, at which the 
last previous observations had been made in 1905 The instrumental outfit consisted 
of magnetometer-mductor 26 with the usual accessories for field work 

The station previously known as Charlotte Amahe, later called St Thomas, was 
reoccupied on March 10 and 11 Transportation between the islands is infrequent, 
especially to and from the smaller and less important ports, but fortunately a schooner 
provided passage from St Thomas to St Croix, where the 1905 station at Christiansted 
was leoccupied on March 18, and a new station established at Fredericksted March 
22-23 A Clyde Line freighter funushed transportation to St Christopher (St Kitts), 
and after the observations at Basse Terre, the Quebec steamer Gumna was available 
for the passage to St Johns, Antigua Agam taking passage on a freighter, the island 
of Guadeloupe was reached on April 11 Here the old station was found entirely un- 
smtable, and a new one was selected about 5 kilometers from Pomte k Pitre, on the experi- 
mental farm Dommica and St Lucia were easily reached by regular sailings, but in 
order to reach Martmique without excessive delay it was necessary to employ a sloop. 
After the occupation of stations at these last places, illness of the observer made an 
immediate return imperative, and accordingly passage was taken for New York on May 1 
Table 33 shows the stations occupied, with the dates of occupation and geographic 
positions, for additional details see Descriptions of Stations and Table of Results 


TabIiB 33 


No 

Name 

Date 

Lat North 

Long East 

1 

Charlotte Amaho^ St Thomas 

me 

Mar 10-11 

0 f 

18 20 5 

0 / 

295 05 

2 

Christiansted^ St Croix 

Mar 18,20 

17 45 0 

295 17 

3 

Fredericksted, St Croix 

Mar 22,23 

17 43 1 

295 07 

4 

Basse Terre, St Christopher 

Mar 29 

17 17 9 

297 17 

5 

St Johns, Antigua 

Apr 3- 4 

17 07 0 

298 09 

6 

La Jaille, * Guadeloupe 

Apr 12-13 

16 16 0 

298 27 

7 

Roseau, Dominica 

Apr 17,19 

15 18 0 

298 38 

8 

Port Cosines, St Lucia 

Apr 25-26 

14 01 1 

299 02 

9 

Fort de France 

Apr 29 

14 35 9 

298 55 


* About 6 kilometeiB from the station of 1905 


J T. Howard, on Magnetic Work in West Indies and South America, 
December 1922 to December 1923 

(1) AS A member of J W GREEN’S PARTY IN WEST INDIES AND NORTHEASTERN COAST OP 

SOUTH AMERICA 

In accordance with instructions from the Director dated December 23, 1922, I left 
Washmgton for New York City on December 26 to begm work m South Amene^ first, 
under the direction of Mr. J W. Green as a member of his party and, later, working 
independently reportmg directly to the Office at Washington 

My outfit consisted of magnetometer-mductor 28, pocket chronometer 50,098, and 
three watches, observmg-tent, camera, and the usual field accessories After attending 
m New York to the necessary passport formalities, I embarked December 2 on the 
Maraval of the Trmidad Lme directly for Port of Spam, Trmidad, British West Indies 
where I arrived on January 7, 1923 ' 
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After first calling upon the crown surveyor, Mr J W. Macgillivray, who was 
greatly interested in this as well as in earlier expeditions of the Department which have 
visited Trmidad, I proceeded with observations at the station of 1906 and vicinity until 
the arrival of Mr Green, who was just completing observations along the coast of 
Venezuela Mr Green amved on January 15, and our jomt operations are further 
described m his report (see pp. 153-154) 

As the survesong in the wooded portions of Trinidad is done by use of the compass, 
the crown surveyor requested that distribution stations be occupied in remote parts of 
the island Over a country of rough topography and covered with rank tropical vegeta- 
tion, compass surveys are most expeditious, provided there is httle or no local disturbance 
The success of the surveys m Trimdad imdertaken m the past by this method mdicated 
the absence of such disturbance The presence of two magnetometer outfits by which 
simultaneous observations in widely separated parts could be made presented a favorable 
opportunity for determining the matter defimtely Stations at Port of Spam and San 
Fernando, first occupied in 1905, were reoccupied in January, and new stations at Rio 
Claro and Toco were estabhshed On the return of the party from the Orinoco River 
tnp I made extended observations of decimation at Cedros February 27 and 28, while 
Mr Green earned out diumal-vanation observations at Port of Spam, thus securmg 
simultaneous observations at the two places 

At Bndgetown, Barbados, a class I station was made January 26-26, the diurnal 
variation m honzontal mtensity and decimation bemg made by Mr Green while I 
made the observations for variation in mclmation at an auxihary station, thereby getting 
simultaneous vanations of all elements After completmg this work we obtained trans- 
portation by means of a small sloop to Kingstown, St Vincent, where the station of 
1905 was reoccupied Retummg to Port of Spam, preparations were made for work on 
the Ormoco Leavmg Port of Spam on a Venezuelan steamer, we amved at Ciudad 
Bolivar, Venezuela, after a slow voyage caused by the unusually low stage of water m 
the river, which made travel at mght impracticable. Here we landed and entered our 
outfits after a brief and courteous mspection by the customs officials We were able to 
exactly reoccupy the C. I. W. station of 1913, and, though the station has been given the 
name of Ciudad Bolivar in the State of the same name, it is actually across the nver m 
the State of Bermudez Further progress up the Ormoco bemg impracticable, as ex- 
plamed m detail m Mr Green’s report (see p 154), we returned to Port of Spam. The 
water m the river was lower even than when we came up. The steamer, loaded with 
cattle and carrymg many passengers, grounded on a bar Such an accident going 
down-stream and the water rapidly falling promised to be a serious matter, but fortunately 
with the timely assistance of another boat we were drawn off without great damage. 

From Trmidad we sailed to Georgetown, British Guiana, where we reoccupied the 
C I W station on March 6 and 7. I reoccupied also the station of 1908 at Bartica 
while Mr Green reoccupied the station of 1908 and 1918 at New Amsterdam as support- 
ing stations We proceeded thence by French mail steamer to Paramanbo, as a support- 
ing station, we reoccupied jomtly the station of 1908 at Onverwacht. We then took 
passage on a local steamer for St Laurent on the French Gmana side of the Marom 
River The formahties of entering our baggage and equipment were very numerous 
and difficult, however, once our mission was explamed, the mihtary and cml officials 
were most cordial and helpful. French Gmana is a penal colony, and the visitor can not 
fail to be interested m the various types of men with whom he must deal The man who 
carts his baggage may have been a desperate cnmmal, or may be a man of education 
and culture whose fault has been pohtical The fishmg trade is controlled by Annamese 
who have brought with them their pecuhar traditions and hvmg habits, while transporta- 
tion on the nver is largely m the hands of the “bush mggers,” descendants of Afncan 
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slaves who long ago escaped their Dutch and French masters and have reverted to their 
tribal life in the ]ungle After reoccupying the station at Cayenne, we fortunately 
obtained passage on a cattle boat foi Paia, Brazil We jointly reoccupied the station 
at Pinheiro as a class I station, after which Mr Green went to Alcobaga to reoccupy 
the station of 1915, and I began prepaiations for the work on the Xingu River 

Table 34 shows the stations occupied by me with dates of occupation and geographic 
positions, those occupied by Mr Green being given in a table appended to his report, 
for additional details, see Table of Results and Descriptions of Stations 

Table 34 


No 

Name 

Date 

Latitude 

Long East 

1 

Port of Spam, 1906, Trinidad 

19^8 

Jan 9-10 

o 

10 

t 

40 ON 

0 

298 

/ 

28 

2 

Poll of Spam, B, Tiinidad 

Tan 

11-lb 

10 

40 0 N 

298 

28 

3 

San Fernando, B, Tiimdad 

Tan 

19 

10 

16 8 N 

298 

33 

4 

Bridgetown, B, Baibados 

Jan 

25-26 

13 

Q4 8 N 

300 

25 

5 

Kmgfatown, B, St Vincent 

Tan 

29 

13 

09 2 N 

298 

46 

6 

Rio Claro, Ti midad 

Fob 

8 

10 

18 0 N 

298 

50 

7 

Ciudad Bolivar, B, Venezuela 

Fob 

14-16 

8 

09 1 N 

296 

2b 

8 

Codros, Trinidad 

Fob 

27-28 

10 

Q5 3 N 

298 

07 

9 

Georgetown, Biitisli Guiana 

Mar 

6- 7 

6 

48 6 N 

301 

51 

10 

Bcriica, Biitish, Guiana 

Mar 

9 

6 

23 8 N 

301 

25 

U 

Paramanbo, Dutch Guiana 

Mar 

17-20 

5 

50 2 N 

304 

50 

12 

Onverwacht, Dutch Guiana 

Mar 

21 

5 

34 6 N 

304 

50 

13 

St Laurent, B, Fienoh Gmana 

Mar 

30 

5 

29 4 N 

305 

59 

14 

Cayenne, B, IVench Guiana 

Apr 

10 

4 

56 1 N 

307 

40 

15 

Ptnh&iro, B, Brazil 

Apr 

18-19 

1 

17 9 S 

311 

31 


(2) IN BEAZIL, ON XINGXT AND FRESCO RIVERS, MAEAJO ISLAND, TROMBETAS, PARU, AND 

JART RIVERS 

As Mr Green, with whom I had been associated, began his work along the eastern 
coast, gomg southward to Argentina, I began preparations for work on some of the 
Amazon tributaries along which there had been no previous magnetic observations 
The first of these was the Xingu River, which lies between the Araguaya River on the 
east, traversed m 1915 by Observer D W Berky, and the Tapajoz on the west, ascended 
by Observer Allan Sterhng in 1918 The Xmgu River is navigable by steamers to 
Victoria, from there one goes by mule tram over the portage to Alta Mira, avoiding three 
large, impassable rapids At Alta Mira I secured passage on a launch belonging to a local 
rubber company to the head of launch navigation at Sao Felix From this point I was 
able to arrange a canoe trip up the Rio Fresco, a tributary of the Xingu, to Novo Hori- 
zonte at the edge of the plams or "campos ” Long delays occurred on the return to Alta 
Mira because of the low stage of the water Stations were established as opportunities 
afforded, both on the outward and return journeys At Victoria I was fortunately able 
to catch a steamer again for Para, where I arrived July 13 The entire trip had taken 64 
days, durmg which nme new stations had been estbahshed 

At Para an opportunity was presented of accompanying Mr Fischer, of the Phila- 
delphia Academy of Natural Arts, to the island of Marajo This expedition started 
from Para August 3 and returned August 14, dunng which time stations were established 
at Sour6 and at Maguary Lighthouse 

As there seemed no present possibihty of making the ascent of the Paru River, I 
made preparations to proceed up the Amazon After making observations at Obidos, 
an opportumty was found to ascend the Trombetas River about 150 miles to the first 
cataract at Porteiro Rapids, three new stations bemg occupied I then returned to 
Santarem and, after reoccupation of that station, I learned that official permission would 
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be given for ascending the Paru and Jary nvers I accordingly returned td Para to 
secure the necessary outfit and to make up the party My party was composed of 
native Brazihans except one, who was an American prospector from San Prancisco 
We left Para on September 26 for Almeirim, where we picked up two more natives and 
the real hard work began 

We had no maps or other rehable information, and the journey was very slow and 
laborious on account of the numerous rapids (we encountered 53 on this trip), the first 
at Panama Rapids bemg reached on October 6 On the way we met an old rubber trader, 
who gave me a helpful introduction to the Indians and furnished us with very valuable 
information and assistance Guided by the Indians, I arrived on November 26 at the 
border of the campos country Here the gmdes talked of dangers ahead, of enormous 
beasts and savage tnbes, and refused to go farther This point was about 0° 16' north 
latitude, and without the assistance of the Indians I could not well proceed So I 
persuaded them to show me the trail across the mountains to the Jary River, which they 
said was a two days’ journey I was obhged to abandon my canoes, cable, and heavy 
gear, and started across the trail with my Brazihan boys gmded by the Indians who 
spoke no language but their own Instead of the expected two days, we walked over a 
very rough country for four days There was no trail, only a very mdistmctly blazed 
Ime Our provisions were about gone, and we lived largely on game, mainly monkeys, 
and Indian bread The streams were small, and there were no fish Amvmg at the 
Indian village on the Jary side of the divide, I was able to arrange with the chief to take 
us down to a larger place, where canoes could be obtamed for the descent to the Amazon. 

In accordance with agreement, we arrived at the village of the Chief Creshapee on 
the Potmga River This old chief was a man of distmguished abihty who carries on a 
trade with the French in Guiana by way of the upper Maroni He had himself on one 
occasion been over to St Laurent The tribes of this region deal very httle with the 
Brazilian traders, preferring rather to trade with the tnbes from over the Tumac Humac 
range The Brazilian Indians raise large numbers of dogs, while the Indians of French 
and Dutch Guiana raise very few and are wilhng to pay excellent pnces for them m 
barter— beads, knives, cloth, etc After paying Chief Creshapee about all of my remammg 
barter for the trip, I proceeded with my observations, while the women of the village 
made up a great quantity of a sort of hardtack for provisions on the next stage of the 
journey On the day followmg, December 4, with my men (five Indians) and two canoes, 
we started for San Antomo, a Brazihan rubber-trading post It was a pleasant tnp 
down-stream, with few rapids and only one portage We were well supphed with food, 
the climate was pleasant, and the course lay through a nch, untouched country At 
the end of eight days we came to San Antomo, where there is a tremendous cataract, but 
the Brazihans have built a good road and burros are provided to carry baggage Here 
I paid off my Indian boatmen, made them presents, and bade them farewell They 
departed m a cheerful mood, and I am sure that a future observer will find a hearty 
welcome among them 

The director of the rubber station, Senhor Lopes, received me and my white companion 
very cordially and found a house where we could get board while waiting for the launch 
The Brazihan boys were well sheltered and cared for themselves with food I bought for 
their use On the arrival of the launch on December 16, we were able to proceed down 
the river as far as Arumanduba at the mouth of the Jary, built m a half-submerged 
swamp, where the houses are set up on posts, and where malarial fever is abundant and 
mosquitoes innumerable At that time the food-supply had run short and we lived 
largely on fish, though I managed to secure a few chickens for variety After a few days’ 
delay we secured passage for Para, where we arrived December 26 Here the boys 
were paid off and the party disbanded. In spite of the continual use of qumine, I had 
contracted malaria and was obhged to go to the hospital, where I was on New Year’s Day. 
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A word of appreciation should be added for the Brazihan boatman He is tough 
and elastic as the rubber with which he commonly deals He will go anywhere if he 
has plenty of farma and tobacco, without either, he is lost Moreover, as a rule, he 
will not steal, though he sometimes twists the facts in his stories His greatest virtues 
are courage and cheerfulness, he sits down to his monkey meat and farma, and chats 
happily with his comrades and goes to bed singmg, whether or not he knows where his 
next meal is commg from 

In the Paru River region it is probable that the lava which oveihes the iivei bed 
causes local disturbance The Indians have a tradition that the river issues from a 
circular lake of unknown depth, but the source of their information is uncertain, as they 
are afraid to go up there It is mterestmg, however, to observe that, while the Trom- 
betas, the Cumana, and the Jary are very nearly dry m November, there is an abundance 
of very clear water m the Paru Moreover, it is natural to suppose that the shining, 
brittle, red and black enamel which overlies the gramte m the valley has flowed down 
from its source m the mountains In the lower iiver this overlymg material is not seen 

Table 35 


No 

Name 

Bate 

Latitude 

Long East 



19B3 

0 

/ 

o 

f 

1 

Caohoeira Tuounihy 

May 16 

3 

01 s 

307 

45 

2 

Alta Mira 

May 18 

3 

12 5 s 

307 

48 

3 

Jatoba 

May 24 

4 

51 6 s 

307 

13 

4 

SSo Felix 

fMay 30- 

1 .TiinA 1 

} ® 

38 8 S 

308 

01 

5 

Estreeto 

June 

8 

6 

59 1 S 

308 

17 

6 

Novo Honzouto 

June 14-16 

7 

43 6 S 

308 

49 

7 

Capivara Cachoeira 

June 18 

7 

24 3 S 

308 

46 

8 

SSo SebastiSlo 

/June 30“ 

IJiilv 2 


48 S 

307 

24 

9 

Victoria 

July 

9 

2 

53 5 S 

308 

00 

10 

PiTihevrOf A 

July 

15 

1 

17 9 S 

311 

31 

11 

Maguary Lighthouse 

Aug 

6 

0 

14 8 S 

311 

40 

12 

Sour6 

Aug 

12 

0 

44 OS 

311 

34 

13 

Oh%do8, A 

Aug 

26 

1 

55 OS 

304 

32 

14 

Orixuuma 

Aug 

28 

1 

46 7 S 

304 

08 

15 

Porteiro Rapids 

Aug 

30 

1 

05 IS 

302 

58 

16 

Veado 

Sep 

1 

1 

19 2 8 

303 

31 

17 

ObidoB, B 

Sep 

5 

1 

55 OS 

304 

32 

18 

Saviarem, A 

Sep 

8-14 

2 

24 9 S 

305 

21 

19 

Santarem, B 

Sep 

11 

2 

25 OS 

305 

21 

20 

Alme%rvrn 

Oct 

1 

1 

32 OS 

307 

32 

21 

Panama Rapids 

Oct 

5- 6 

1 

03 7 S 

306 

54 

22 

Muraeeka 

Oct 

12 

0 

57 4 S 

306 

52 

23 

Maracanaquara Rapids 

Oct 

17,20 

0 

44 6 S 

306 

50 

24 

Miritipoco Island 

Oct 

26 

0 

27 7 S 

306 

27 

25 

Jawar6 

Oct 

20 

0 

16 OS 

306 

18 

26 

Tapiocawa 

Nov 

7 

0 

10 4 S 

306 

10 

27 

Tourfi Falls 

Nov 

12 

0 

01 6 N 

306 

15 

28 

Papagaia Village 

Nov 

19,21 

0 

37 ON 

305 

43 

29 

Curumuri 

Nov 

26 

0 

16 ON 

306 

07 

30 

Pata 

Deo 

3 

0 

24 3 N 

306 

34 

31 

Jawar5 Pootool§ Island 

Dec 

7 

0 

01 9 N 

307 

03 

32 

Takara Rapids 

Deo 

10 

0 

28 7 S 

307 

18 

33 

SfLo Antomo de Cachoeira 

Deo 

12-13 

0 

39 9 S 

307 

31 


It IS a pleasure to acknowledge the uniformly courteous assistance rendered by 
officials and others m position to help with the work of the expedition Especial mention 
must be made of the assistance rendered by the Amencan consul at Para Mr George H 
Pickerell, and by Mr Edgar Chermont and Mr Bento Chermont 

Table 35 shows the hst of stations occupied after leavmg Mr Green’s party (all m 
Brazfl), with dates and geographic positions, for additional details, see Table of Results 
and Descriptions of Stations 
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J T Howard, on Magnetic Work in Brazil, Perxt, and Ecuador, January to 

October 1924 

During 1924, as late as October 27, when I returned to Washington, I continued 
work under instructions of December 23, 1922, and supplementary instructions of 
November 1923 On the completion of the expedition up the Paru and Jary nvers, at 
the end of December 1923, I was compelled to take hospital treatment at Para, before 
going on with the work As soon as able, I went direct from Para to Manaos, where I 
reoccupied the repeat station on January 23, 1924 Here I found the facihties for 
working along the major tributaries very meager, and such work as I was able to do was 
accomplished with great loss of time, waitmg for transportation 

On February 1, I embarked on a launch for a trip up the Rio Negro, one of the 
major tributaries entermg the Amazon from the north, said to be nearly 40 miles 
wide at its mouth and about 10 miles wide at Santa Isabel, about 400 miles up from 
Manaos These great widths are hidden from direct observation because of the numer- 
ous large islands which divide the water-course into various channels The division of 
the year mto seasons of widely different amounts of rainfall causes a very great change 
in the water-level, reported to be as much as 70 feet at Manaos The water is discolored 
by the large amount of decayed tropical vegetation, until it has much the appearance 
of coffee where it breaks at the forefoot of the boat. The stations at Santa Isabel and 
Barcellos were reoccupied on this trip 

On my return from the north side of the Amazon, I immediately made arrangements 
to go to Porto Velho on the Madeira River, the mouth of which, where it enters the 
Amazon from the south, is almost opposite that of the Rio Negro I left Manaos on 
March 2, and amved at Porto Velho on March 6, where I was met by Mr MacDonald, 
of the Madeira-Mamore Railway Company Porto Velho is headquarters for the rail- 
way company All the buildmgs are^ on the company’s property, forimng the new 
town quite separate from the old town, which has much in common with all Brazihan 
towns Active work on the railway began about the time the Panama Canal was nearmg 
completion, and it is evident that much of the style of buildmg and the methods of 
engmeenng have been adopted from the experience obtained at Cristobal and Balboa 

On the day foUowmg my arrival I took the tram for Guajara Mirim, on the Bolivian 
frontier, arrivmg there on the mght of March 8. Observations were made at Guajara 
Mirim on the Brazihan side, and at Guayaramerin on the Bohvian side The latter is 
the origmal Indian name and means “the httle noise” m distmction from larger rapids 
farther down called “the big noise ” The existence of these two towns, named respec- 
tively from the Portuguese and the Spamsh, accounts for the variations in the speUing 
of the name on maps and in other publications 

I returned to Porto Velho as quickly as possible m order to catch the steamer for a 
return to Manaos. But the steamer had met with a mishap and did not come for 18 
days I occupied two stations at Porto Velho, and Was obhged to spend a few days in 
a hospital, so that it was April 6 when I got back to Manaos 

There is but one steamer per month from Manaos to Iqmtos on the upper Amazon 
m Peru, and therefore httle opportumty for stoppmg for observations at intermediate 
points I embarked on April 10 on one of the largest of these Amazon steamers, the 
Belem, a very comfortable boat, though slow, and planned to take chances on making 
observations at wood stations en route This steamer burned wood and required 10,000 
sticks every 24 hours, a considerable quantity when seen in one pile This wood was 
replenished once each day, but as the stops for refuehng were generally in the mght, or 
in a pouring rain, httle observational work was possible Nevertheless, at three stations 
I got ashore and did a httle work, and at Sao Paulo I got an approximate reoccupation 
of an old station. 
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On April 24 we amved at Iquitos, Peru, which I occupied as a class I station. 
Ihere was under consideration a government project to build a railway from the Pongo 
de Mansenche over to Piura An Enghsh engineer had been sent over from T.imn, to 
go through the upper Maranon and over the Andes on a prehmmary survey The 
authorities, learning of my plans to go on through to the Pacific coast, had requested me 
to accompany this man, who had no eqmpment for determinmg geographical position, 
so I waited, expecting to leave on May 9 A local msurrection made it impossible for 
us to make use of the navy launch and the project had to be postponed My delay had 
caused me to miss the monthly mail boat up the Ucayah River, and there was nothing 
to do but wait for the next one on June 1 On that date I left Iquitos on the launch 
Esplwadora It is a big launch, but it was crowded with passengers, all of whom had 
to sleep on the deck There was not much room to walk around at night. Most of 

points en route Arriving at Banos, we found a rapid 
that the big launch can not pass at low water, so all remaining passengers were transferred 
to a ve^ dilapidated craft, by courtesy called a launch The mail sacks, made of li gh t, 
material, were carried in a canoe lashed alongside, where they were often splashed with 
water, a circumstance not intended to improve the legibility of the letters 

On Friday, June 13 (quite appropriately) the ancient engine broke down, giving an 
opportunity for observations at the mouth of a small stream called Puma Yaca The 
next day we came to the remnants of the American colony of Californians who were 
persimded to join in a scheme to raise cotton on the Pachitea River, where a concession 
had been obtained by the promoter But there had been mternal dissensions and 
nearly all who had means to leave had done so Finally, on June 15, the old engine 
expired with a blaze of fireworks and a great noise, and we started on at the streak of 
dawn in one of the canoes We had been adequately fed on the big laimch, scantily fed 
which we had just abandoned, and now we were hmited to bananas and 
salt fish To this I was able to contribute a small amount of game Nine days m the 
canoe brought us to Puerto Bermudez, a collection of palm-thatched sheds, the head of 
navigation of the Pachitea River Observations were made at two stations, though the 
station of 1912 could not be recovered exactly, because, m 1914, Indians had destroyed 
burned the buildings On June 30 we took mules for the overland portion 
m the journey The first day it poured rain and the first nver crossmg was impossible 
The mules were unpacked and made to swim over, while our outfit was taken across on 
a raft or baka ” After eight days of mule travel we amved at La Merced, and an auto 
^s was taken to the railway at Oroya, whence the journey was quickly made to the 
Huancayo Observatory, where I amved on July 8 Thus the journey from Iquitos to 
Huancayo had taken more than five weeks, and was m many ways an unpleasant ex- 
perience 

Careful comparisons were made with the standards at the Huancayo Observatory 
These were extended over an unusuaUy long tune, because of the extra observations 
required of the liimted personnel at the observatory After taking a short vacation and 
making observations at Tarma, La Merced, and at San Lorenzo Island near Callao 
passage was taken for Paita, northern Peru, where I amved on August 29 Here the 
climate is perfectly dry and dunng my stay the wmd blew with great force every after- 
noon This was the cause of an unfortunate accident to the earth mductor which pre- 
vented further observations for inclmation Nevertheless, I went to Piura and occupied 

two stations, omittmg mchnation, and then proceeded to Guayaquil, Ecuador where I 
amved on September 6 'i , , c a 

There was an insurrection or revolution in progress m the mterior, and my gomg 
on to Qmto was hmdered on that account I finally got to Riobamba on the railway 
on September 15, and reoccupied the station there. The region is highly disturbed 
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and a precise reoccupation was very important The station was on a little hill which 
IS the personal property of a man who demanded 50 sucres for the privilege of reoccupying 
it On securing his pledge to see that the station marker was undisturbed, I paid the 
puce I then proceeded to Quito, where I interviewed the American minister and 
other officials, reoccupied the station as far as possible with my damaged instrument, 
and returned to Guayaqml on October 4, 1924 I took passage on Octobei 7 for New 
York and amved m Washmgton on October 27, after an absence of 22 months 

Table 36 shows the stations occupied in 1924, with dates of occupation and geo- 
graphic positions, for additional details see Descriptions of Stations and Table of Results 


Tabde 36 


No 

Name ^ 

Date 

Lat 

vSouth 

Long 

East 



1924 

o 

f 

o 

/ 

1 

Manaos, A 

Jan 24“26 

3 

08 6 

300 

00 

2 ' 

BarceUoSf A 

Feb 4 

0 

58 2 

297 

07 

3 

Barcellos, B 

Feb 6 

0 

58 2 

297 

07 

4 

Santa Isabel 

Fob 9-10 

0 

25 0 

294 

58 

5 

Manaos^ A (sec No 1) 

Feb 19,21 

3 

us 6 

300 

00 

6 

Guajara Mirim 

Mar 9-11 

10 

49 

294 

41 

7 

Qv^yaramenn 

Mar 10 

10 

48 1 

294 

41 

8 

Porto VdhOt A 

Mar 14-16 

8 

45 6 

296 

05 

9 

Porto Velho, B 

Mar 15 

8 

46 6 

296 

06 

10 

Manaos ^ B (see Nos 1 and 5) 

/Mar 1- 
\Apr 10 

} 

07 6 

200 

58 

11 

Bocoa do Jutahy 

Apr 17 

2 

42 

293 

10 

12 

Stlo Paulo de Ohtenga 

Apr 19 

3 

31 

200 

59 

13 

Chimbote de Amazonas 

Apr 22 

4 

00 0 

280 

09 

14 

Iquitos, A 

/Apr 26- 
\May 16 

} ® 

46 0 

286 

45 

16 

iQUltOS, B 

Apr 27 

3 

46 6 

286 

45 

16 

Quebrada Puma Yaoa 

June 13 

9 

16 9 

286 

10 

17 

Puerto Bermudez, A 

June 24-26 

10 

17 8 

285 

13 

18 

Puerto Bermudez, B 

Juno 26 

10 

18 9 

286 

13 

19 

Huancayo Observatory 

July 10-28 

12 

02 7 

284 

40 

20 

La Merced, A 

Aug 3- 4 

11 

03 9 

284 

39 

21 

La Merced, B 

Aug 4- 5 

11 

03 9 

284 

39 

22 

Tarma 

Aug 7- 8 

11 

26 0 

284 

18 

23 

San Lorenzo Island 

Aug 26 

12 

05 6 

282 

49 

24 

Paita 

Aug 30 

6 

04 7 

278 

54 

25 

Pvura, 191$ 

Sep 2 

6 

11 7 

279 

23 

26 

Piura, B 

Sep 3 

5 

11 4 

279 

22 

27 

Ouaya^il 

Sep 10 

2 

10 8 

280 

09 

28 

Riohamba, A 

Sep 17-18 

1 

39 6 

281 

18 

29 

Eiobamba, B 

Sep 20 

1 

39 8 

281 

19 

30 

Biobamba, C 

Sep 20 

1 

39 8 

281 

19 

31 

Quito, B 

Sep 26-27 

0 

13 1 

281 

28 

32 

Quito, A 

Oct 1 

0 

13 1 

281 

29 


® Of the above stations, Nos 1 to 12 are in Brazil, except No 7, which is across the rivoi in 
Bolivia, Nos 13 to 26 are in Peru, Nos 27 to 32 are m Ecuador 


SUGGESTIONS 

Considerable tune could be saved and more accurate longitudes determined in 
the field if the observer carried a radio outfit Small powerful sets are now available 
which could be earned without adding much weight to the observer’s baggage Much 
time could be saved m obtaimng signals directly and the constant worry and trouble of 
carrying many watches m the field could be done away with If chronometers and 
watches are used, care should be taken to see that they are in good condition before 
leaving the observatory, t e , that they have been oiled and cleaned within at the most 
six months At the best, the pocket chronometer is too fine an instrument for carrying 
on mule-back trips, as the chances are that it will stop or have a very irregular rate, due 
to the constant joltmg 
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John Lindsay, on Magnetic Woek in Mexico and Cuba, June to Septbmbee 1924 


In accordance with instructions from the Assistant Director dated June 7, 1924, 
I left W^ashmgton on June 8 with Mr J W Green, who was chief of party, for magnetic 
work in Mexico My instrumental outfit consisted of magnetometer-inductor 27, 
pocket chronometers 50,107, and 260, watches 811, 8282, and 105, observing-tent 38, and 
miscellaneous equipment. 

We entered Mexico at Piedras Negras, crossing the Rio Grande from Eagle Pass, 
Texas From Piedras Negras we went to Sabinas and reoccupied the magnetic station 
of 1907, notwithstandmg the extreme heat, the temperature rising to 111° F The 
mtendente or mayor of the town was most courteous in extending permission and placing 
several policemen and an automobile at our disposal We thanked him and accepted 
the services of one poheeman Sabinas itself was a small “puebla” typical of the 
northern Mexican villages, bemg hot, dry, and dusty On arrival we moved into the 
only hotel, where we were given a large room and told by the sefiora that there would be 
electric hght installed “manana,” meanwhile she would see if she could find a candle 
After a mght, dunng which httle sleep was possible, due to the heat, noises of animals, 
and the clanging of a church bell during the early morning hours, we proceeded to 
Monterrey, where a class I station was established 

XU were met by Professor Juaqmn Gallo, director of 

the National Astronomical Observatory, who had very kindly made all arrangements 
for our stay After a conference with Dr Gallo and Mr Sandoval, his assistant, Mr. 
Green and I proceeded south 131 miles to Puebla It was decided that I should occupy 
Puebla and Oaxaca as class II stations, while Mr Green returned to Mexico City to 
carry out a series of mtercompanson observations with the standard instruments of the 
observatory After completmg the work at Puebla I proceeded to Oaxaca by rail on 


At Oaxaca a close reoccupation was made of the C I W station of 1907 Oaxaca 
itself was interesting in that it contains an old Spamsh cathedral bmlt in 1537, and near 

Jmn^^S M^tk^^^* diameter and 160 feet high, here also are the 

I returned to Mexico City and went over my records with Mr Green for further 

^ comparisons at the National Observatory 

haiang been completed, we left for Queretaro on July 11, where we established a class IV 

Ssturb^ce stations m the immediate vicimty on account of local 

The methods of ^rymg out the work of magnetic survey in the field havmg been 
acquired under Mr Greens direction at stations already occupied, we separated at 
Queretaro, Mr Green proceeding to Guadalajara and northwS't Mexico to occupy 
several stations before returning to Washmgton, while I turned eastward, going fii^st 
to San Lms Potosi, at which place I obtamed a close reoccupation of the MeJcan^mag- 
netic station of 1922 I then proceeded to Tampico, where I established a class IV 
station on the grounds of the Amencan hospital about 6 miles from the center of the citv 
Much time was saved in selecting the site for my magnetic obser^arorhem by 
plane trip ov^ the city, given through the kindness of Mr MaUory On July 25 I em 
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joins that across the Isthmus of Tehuantepec No information was available concermng 
the Santa Lucretia-Puerto Mexico portion of the Tehuantepec road, which comprised 
the second lap of the overland journey. Bandits had been active m that section and 
several trams had been stopped and the passengers robbed and m some cases killed 
However, after hearmg the usual “manana” from the captam of the only available 
small sailmg craft, when I would make daily mquiries as to the date of saihng, I finally 
decided on the rail route and left on the train for Santa Lucretia at 6 a m on July 29 
The road bed was poor and Pullman ears were not known on the Ime The first-class 
passengers were a Spanish family traveling with a four-months-old baby, a Sefior Laza, 
and myself After a hard day’s ride the tram was stopped for the night m a swamp 
somewhere in the state of Vera Cruz Senor Laza and I arranged a resting-place by 
reversing a wooden bench and adjustmg a mosqmto net, then, after obtaining some 
“tortillas” and “frijoles” from a ragged peon vendor, endeavored to obtam some much 
needed rest The mosquitoes were numerous and the net of httle use The second-class 
passengers were walking back and forth endeavoring to avoid the bites of the insects. 
Finally, when the confusion made sleep impossible, Sefior Laza and I followed the 
example of the other passengers in an all mght parade. 

The followmg day at noon, after passing through dense growth and jungle, we arrived 
at Santa Lucretia, the junction-point on the Isthmus of Tehuantepec The train for 
Puerto Mexico was due at 1 p m It arrived at 7 p m , to the surpnse of every one, as 
it was not really expected until the followmg day Sefior Laza and I were now the only 
first-class passengers, and' boardmg the tram found four cars havmg board seats over 
which many roaches were runnmg, to add to the discomfort caused by the mosqmtoes 
and other insects We both managed to fall asleep, only to be rudely awakened by 
the sudden stoppmg of the tram and by a rush of the second-class passengers through our 
coach We immediately thought of bandits, but kept our seats until the rush of peons 
had ended Darkness enveloped everything, as the swaying of the tram had extmgmshed 
the oil lamps Reaching the rear platform, I discovered that a peon had been struck 
by the tram and both legs severed above the knees The passengers were unwilling to 
offer assistance for fear of being arrested, according to the laws of the country, in case 
the man should die Nevertheless, I rendered such first aid as I was able and placed 
the man in the car, where he was taken to Puerto Mexico 

My work at Puerto Mexico was greatly facilitated by Dr John J Sparks, the 
British consul and by Mr Paul Weaver, chief geologist of the Aguila Oil Company 
After several days’ delay, I obtamed passage on a small coastwise boat for Frontera, 
arriving on August 15 and estabhshmg a class IV station the following day I then 
left on a river steamer for Ciudad del Carmen The trip to Campeche was made by sail- 
boat, on which, as soon as we lost sight of Ciudad del Carmen, we were met by a thunder- 
storm The hghtnmg was mtense and the rough sea was too much for the small craft, 
which was tossed upon a sand-bank near Isla Aguada There we remained until mid- 
mght, when we finally managed to get afloat again with the assistance of a fishing-boat. 
Campeche, which is one of the oldest pueblas m Mexico, was reached the next evemng, 
August 22 

• It was a pleasure to travel on a modem fast tram to Merida and on arrival to find 
such a pleasant and clean city as the capital of Yucatan After recovermg from a week’s 
illness, caused by drinkmg bad water on the boat from Carmen to Campeche, a station 
was estabhshed on the grounds of the agricultural school at Chummopohs, a suburb of 
Merida Diurnal-variation series m all three elements were obtamed and an auxihary 
station was estabhshed 

An inland station was occupied at Chichen Itza, where the archseological expedition 
under Dr S G Morley had commenced operations in the study of the ancient Maya 
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rums As work had been, discontmued for the summer, due to the advent of the rainy 
season, I met none of the archaeological party On September 15, 1 left Progreso on the 
S S Monterrey for Havana, Cuba A station was reoccupied at Casa Blanca, and diurnal- 
vanation observations were made in all three elements 

Throughout the tnp every assistance and courtesy was extended by the officials 
of the countries visited The total distance traveled on the tnp was 5,550 miles, of 
which 4,420 miles were by rail, 790 were by steamer, 300 were by small saihng-boat, and 
40 were by automobile The total time required was 106 days, thus the average time 
per station being 5 6 days Of the total distance, 1,980 imles were traveled in reaching 
Eagle Pass, Texas 

Table 37; shows the stations occupied, with dates of occupation and geographic 
positions; for additional details, see Descnptions of Stations and Table of Results. 


Table 37 


No 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 


Name" 


Sabinas, B 
Monterrey, B 
Puebla, A 
Puebla, B 

Oaxaca^ A 

Oaxaca, B 
Queretaro, B 
San Luis Potosi 
Tampico 
Vera Cruz 
Puerto Mexico, A 
Puerto Mexico, B 
Frontera 
Campeche 
Merida, A 
Merida, B 
Chichen Itza 
Havana, A 
Havana, B 


Date 


Lat North 


19U 
June 14 
June 17-19 
June 26,27 
June 28 
/June 30- 
llJuly 1 
July 2 
July 12 
July 17-18 
July 22 
July 27 
Aug 1-11 
Aug 4 
Aug 16 
Aug 
Sep 


Sep 

Sep 

Sep 

Sep 


24 
1- 5 
5 

7- 8 
19-22 
23 


27 

26 

19 

19 


61 4 
40 5 
03 0 
03 0 


17 03 0 


17 
20 
22 
22 
19 

18 
18 
18 

19 

20 
20 
20 
23 
23 


03 6 
35 0 

08 5 
14 9 
11 7 

09 7 
09 7 
31 8 
60 9 
68 2 
68 2 
41 0 
09 4 
09 4 


Long East 


258 64 

259 40 
261 47 

261 47 

263 10 

263 16 
259 36 
269 05 

262 08 
263 65 
266 37 

266 37 

267 21 

269 28 

270 24 

270 24 

271 26 
277 39 
277 39 


“ The stations are m the foUowmg oountnes Nos 1 to 17, Mexico. Nos 18 and 19, Cuba 

John Lindsay, on Magnetic Work in Panama and South America, September 1924 

TO June 1925 

Leaving Havana, September 24, 1924, I arrived at Cristobal, on the Atlantic side 
of Panama Canal, on Se^ember 28 and proceeded to Panama City by rail on the same 
Jkjp perimssion from the Governor of Panama and locating 

Panama, observations were commenced on Sep- 
observations were obtained for all thrL 
found to be shghtly magnetic, causmg a marked station-diflfer- 
W th^ tndXw secondary stations Considerable trouble was caused 

pirn ® temperature changes dunng the diurnal-vanation work, although an 

ettra canopy was used over the tent and other means employed to keep the temperature 
of the luagnets as nearly constant as possible ^ 

Completmg observations, I spent the few remammg days in bringing commitfl 
ho^ and accounts to date while waitmg for a Grace Le LaL^ffir W P^S” 

CnTTP^f pleasant even when crossmg the equator because of the cold Humbolt 

C^ent commg up along the coast from the south At Callao the steamer Sored 
offshore, as is the custom at the ports along the west coast of South America and the 
passengers were taken ashore by smaU boats or launches America, and the 
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The hipodromo C I W stations at Lima were reoccupied Two series of dmrnal- 
vanation observations of horizontal mtensity, inclmation, and dechnation were made, 
as well as regular observations at both primary and auxiliary stations. Special 
interest attaches to the vanation curves at Luna, near sea-level, on account of the 
opportumty afforded for compansons with simultaneous magnetograph records at 
Huancayo Observatory at about 11,000 feet elevation A general strike took place 
dunng my stay at Lima and all transportation, mcluding trams, autos, and busses, 
ceased However, I was able to hire a bicycle, so that my observational progiam was 
not interrupted The two stations occupied at Lima were permanently marked by 
concrete monuments 

Arriving at Huancayo, October 28, I was greeted by Mr Booth, of the observatory 
staff We immediately drove out to the observatory, where I was met by the observer- 
m-charge, Mr Parkmson, and his assistant, Mr Coleman Intercomparison observa- 
tions were made with the observatory mstruments 

Returning to Luna by rail, I proceeded south to Mollendo by steamer, amvmg on 
November 14 Stations were established at Mollendo, Arequipa, and Juhaca, at sea- 
level, 7,500 feet, and 12,000 feet above sea-level respectively Thus data were secured 
which will be used m the study of a possible difference m the values of the magnetic 
elements at different altitudes. At Arequipa an unusual range was found in the mchna- 
tion curve, the difference between maximum and minimum for the day exceeding 12 
minutes. 

After leaving Juhaca I proceeded to La Paz, Bohvia, crossing Lake Titicaca by 
steamer This lake is the highest steam-navigated lake in the world, being at an altitude 
of 12,648 feet above sea-level The steamer made voyages across the lake befoie the 
raihoad was completed, the parts havmg been brought from sea-level by mule Thus 
the Indians saw water transportation by steam before they became acquamted with 
the railroad The banks of the lake are cultivated by the natives, and it is mterestmg 
to note the sites of the old Inca ruins on the islands, especially that of the famous Temple 
of the Sun. After an attack of mountain sickness, and having completed observations 
at Alto de La Paz, I proceeded to Arica, Chile, by rail The Governor of Arica was 
most courteous m extendmg permission for my observations and m facihtatmg the work 

Saihng on the S S Lautaro, a Chilean steamer, I arrived at Iqmque on December 
23 and thence made observations along the Chilean coast at Iquique, Antofagasta, 
Copiapo, Coquimbo, Valparaiso, Coronel, Corral and Puerto Montt From Coronel 
south the green grass and the trees and shrubbery are a most pleasing change from the 
barren coast to the north, where, due to the lack of ram, there is no vegetation and one 
sees only the sand and the bare moimtains rismg from the shore 

At Puerto Montt, a quaint fishing village and resort, I was awakened in the early 
hours of the mommg on February 27 by a great clamor and noise caused by the ringing 
of all the church bells and fire gongs m the town On arismg and dressing I discovered 
that a dangerous fire had started which threatened the entire town, as all the houses 
and buildings were constructed of wood The sight was very imusual, the reflection of 
the fire on the water and the snow-covered mountains in the background mflkmg a 
beautiful though tragic picture The fire was finally controlled, but not until it had 
destroyed several blocks of wooden houses and had left many poor famihes homeless 

Completmg observations at Puerto Montt, I took passage on the S S Santiago 
for Punta Arenas, the southernmost town m the world. The voyage took eight days and 
came near bemg disastrous During a terrific storm on a dark mght the captam en- 
deavored. to take the steamer into the mside channels of southern Chile from the Gulf 
of Penas, with the result that the vessel was earned onto a rock, where it rested momen- 
tarily, partip,lly out of water, until the following wave washed us clear and we headed 
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out to sea The scenery in the channels resembles that of the fiords of Norway The 
snow-covered Andes rise out of the water on each side of the ship and present a most 
impressive sight 

At Punta Arenas, the Argentine Meteorological Service station of 1913 was reoccu- 
pied and permanently marked, and two auxihary stations were estabhshed, one near the 
primary, the other several miles distant, on the grounds of the Jockey Club The station 
at Ultima Esperanza estabhshed by Mr Sterhng m 1917 was reached after a 210-mile 
trip by a Ford automobile There are no roads, but simply tracks made by the repeated 
passage of automobiles over the ground, which during the ramy season became impas- 
sable Through the hospitahty of Mr Morrison, an "estancia” or sheep ranch owner, 
the stay at this inland point was very enjoyable 

On return to Punta Arenas, I obtained passage on a small cattle boat for the Falk- 
land Islands The steamer was flat-bottomed, so that the ternfic gales and rough seas 
so prevalent m that section of the world made the trip a rather trying one Our first 
port was Rio Grande, on the island of Tierra del Fuego, where I took advantage of the 
stop to establish a magnetic station on shore On return to the ship I found it completely 
out of the water, due to the unusually large fall of the tide This explained the use of 
the flat-bottomed boat 

On March 31, 1925, we arrived at Port Stanley, the only town and the seat of govern- 
ment of the Falklands It was very different from the small towns of Latin America, 
having the aspect of a small English village The inhabitants of these islands are 
English and are noted for hospitahty In my ease they certamly upheld their reputa- 
tion After making diurnal-variation observations at the old British Admiralty mag- 
netic station at Navy Point, which is across the bay from Port Stanley, I estabhshed 
distribution stations at “Between-the-Rocks” and Port Louis The tnps to these two 
latter pomts were made by pack train The plam is extremely treacherous for ridmg 
because of the many marshes and the generally boggy ground In order to reach Port 
Loms it was necessary to cross the Wickham Heights, a mountam range runmng across 
the west island The nde was a difficult one on account of gales with snow and hail, 
and the steep, rocky trails At Port Louis, through the kindness of Mr Robson, I was 
able to make an exact reoccupation of a magnetic station which had been estabhshed by 
the party from H M S Terror in 1832 and which was later occupied by the party from 
H M S Challenger in 1876 

Passage was obtained on the freight steamer Laguna for Punta Arenas, where I 
changed to an Argentine boat which arrived at Santa Cruz, Argentina, on May 8 From 
the latter point I went to Puerto Deseado by sea, and then to Las Heras by rail, reoccupy- 
mg Mr Sterlmg’s C I W station of 1917 at each place On return to Puerto Deseado I 
carried out diumal-variation observations under the unpleasant conditions of the south- 
ern winter, with short dayhght hours and low temperature I was glad to reach Puerto 
Madryn at a more northerly latitude on May 26, and after makmg class II observations, 
proceeded by steamer to Buenos Aires, and thence to Bahia Blanca by rad On return 
to Buenos Aires on June 17, I spent several days in brmgmg my accounts to date, m 
planning my contemplated expedition to the north, and m discussmg the work with 
Dr. Burmeister, the director of the Argentme Meteorological Service 

The total distance traveled on the trip was 12,866 nodes, of which 8,585 mdftg ^ere 
by steamer, 3,777 by rad, 420 by auto, and 84 by pack tram The total expense of the 
trip was $2,729 39, and 47 stations were occupied m 28 locahties Of these, 12 were 
class I stations, 7 were class II, 5 were class III, 3 were class IV, and one was an inter- 
companson station Thus the average e^ense per station was $58 07 The total time 
required was 267 days, the average time per station being 5.7 days 
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Table 38 shows the stations occupied, with dates of occupation and geographic 
positions, foi additional details, see Description of Stations and Table of Results 


Table 38 


No 

Name “ 

Date 

Latitude 

Long East 



rm 


o 

/ 

0 

/ 

1 

Old Panama^ A 

fbep 

\Oct 

30 

1, 3 


00 

2N 

280 

31 

2 

Old Panama, C 

Oct 

2 

9 

00 

2N 

280 

31 

3 

Lirna, D 

Oct 

10-21 

12 

04 

3S 

282 

68 

4 

Lima, E 

Oct 

22 

12 

04 

3S 

282 

58 

5 

Huancayo Observatory 

Nov 

3— 6 

12 

02 

7S 

284 

40 

0 

Mollendoy A 

Nov 

15-17 

17 

01 

8S 

287 

59 

7 

Mollendo, B 

Nov 

18 

17 

01 

8S 

287 

69 

S 

Aruxiupat A 

Nov 

21-24 

10 

22 

5S 

28b 

27 

9 

Areqiiipa, B 

Nov 

26 

10 

22 

6S 

288 

27 

10 

Tuhaca^ A 

Dec 

3- 5 

16 

30 

OS 

289 

61 

11 

Juhaca, B 

Dec 

3 

16 

30 

OS 

289 

61 

12 

La Pazt A 

Deo 

12,16 

16 

30 

88 

291 

47 

13 

Anca, A 

Deo 

21 

18 

28 

6S 

289 

40 

14 

Arica, B 

Deo 

20 

18 

28 

6S 

289 

40 

15 

Iquique 

Deo 

24 

20 

12 

7S 

289 

60 

16 

Antofagasta, A 

fDeo 

1 Tn.'n 

27-29 

2,1926 

j23 

38 

8S 

289 

38 

17 

Antofagasta, B 

Deo 

80 

23 

38 

8S 

289 

38 



1925 






18 

Calama 

Jan 

4 

22 

28 

38 

291 

03 

19 

Copiapo, A 

Jan 

11-12 

27 

22 

08 

289 

43 

20 

Copiapo, B 

Jan 

13 

27 

22 

08 

289 

43 

21 

Coquvmbo, A 

Jan 

19-20 

29 

67 

88 

288 

40 

22 

Coqiumbo, B 

Jan 

21 

29 

67 

88 

288 

40 

23 

Vodparaxso, A 

/Jan 

\Peb 

29-30 

2 

}33 

04 

48 

288 

26 

24 

Valparaiso, B 

Jan 

31 

33 

04 

48 

288 

26 

26 

Coronet, A 

Coronel, B 

Eeb 

8 

37 

01 

98 

286 

61 

26 

Eeb 

9 

37 

01 

98 

286 

61 

27 

Corral 

Feb 

11 

39 

63 

78 

286 

29 

28 

Puerto Montt, A 

Feb 

13-16 

41 

29 

38 

287 

04 

29 

Puerto Montt, B 

Feb 

13 

41 

29 

38 

287 

04 

30 

Punta Arenas, A 

/Feb 

\Mar 

28 

2,6,22 

j53 

10 

48 

289 

08 

31 

Punta Arenas, B 

Mar 

6 

63 

10 

48 

; 289 

08 

32 

Ultima Esperanza, A 

Mar 

10-11 

61 

41 

IS 

i 287 

31 

33 

Ultima Esperanza, B 

Mar 

10-11 

61 

41 

IS 

287 

31 

34 

Punta Arenas, C 

Mar 

20 

63 

09 

88 

289 

10 

36 

Bio Grande 

Mai 

26 

63 

48 

IS 

292 

22 

36 

Port Stanley, A 

Apr 

3-10 

61 

41 

28 

302 

10 

37 

Port Stanley, B 

Apr 

14 

61 

41 

78 

302 

08 

38 

Port Stanley, C 

Apr 

14<-16 

61 

41 

78 

' 302 

08 

39 

Betweon-tho-Rocks 

Apr 

18 

61 

48 

28 

301 

40 

40 

Port Louis 

Apr 

22 

51 

33 

8 

301 

63 

41 

Santa Cruz, A 

May 

9-10 

50 

00 

98 

291 

30 

42 

Santa Cruz, B 

May 

11 

60 

01 

28 

291 

30 

43 

Puerto Deseado, A 

/May 

\May 

16-17 

21-23 

}47 

46 

78 

294 

06 

44 

Puerto Deseado, B 

May 

21 

47 

46 

78 

294 

06 

46 

Colonia las Heras 

May 

19 

46 

33 

IS 

291 

03 

46 

Puerto Madryn, A 

May 

27,28 

42 

46 

28 

294 

58 

47 

Puerto Madryn, B 

May 

29 

42 

45 

28 

; 294 

68 

48 

Bahia Blanca, A 

June 

13-16 

38 

46 

78 

297 

44 

49 

Bahia Blanca, B 

Juno 

16 

38 

46 

78 

297 

44 


“ The stations are located in the following countries Nos 1 and 2, Panama, Nos 3 to 11, 
Peru, Nos 12, Bohvia, Nos 1 3 to 34, Chile, Nos 36, 41 to 49, Argentina, Nos 36 to 40, Falkland 
Islands 


John Lindsay, on Magnetic Work in South America, June 1925 to March 1926 

On return to Buenos Aires from Bahia Blanca on June 17, 1925, I proceeded to 
Mercedes, 60 miles by rail due west of the capital, to make class II observations, return- 
ing to Buenos Aires on June 24 After completmg arrangements and supplying myself 
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with necessary field equipment, including a .44 Winchester nfie, I started out on the 
first leg of a long tnp into the interior of Paraguay 

Leavmg Buenos Aires on the mtemational tram, which is itself very good, though 
the road-bed was poor, we crossed over the Parana Biver by means of a ferry, which 
carried the tram up the river about 4 miles. The route then followed the general course 
of the Uruguay River approximately 360 miles through a hghtly wooded country. The 
small trees along the river were used for fuel, and at mght the sky was hghted by the 
glow of many fires where farmers were clearmg the brush from their land. Just before 
noon on June 30 1 amved at Monte Caseros, my first station, just across from the pomt 
where the boundary between Uruguay and Brazil joms the Uruguay River After 
making the desired observations, I continued northward by rail to Comentes, on the 
Paraguay River. Prom this time I frequently met persons who remembered Theodore 
Roosevelt, as I was now followmg the route of his famous expedition. At Corrientes I 
took passage on the nver steamer and after a pleasant trip amved at Asuncion, the 
capital of Paraguay, on July 6 

Asuncion, although the capital of Paraguay, is rather inaccessible. The native 
women smoke cigars m the streets, the peons are exceptionally poor, most of them 
gomg about in rags and barefoot, every one drinks “yerba mat4” or native tea I 
obtamed permission to work on the grounds of the botamcal garden at Trmidad, a 
suburb, from the director. Dr. Fiebrig, who courteously aided me m locatmg the 1913 
C. I W station. On July 16, I contmued up the Paraguay River on the S S Cuyaba 
as far as Concepcion, the second largest town m the repubhc When I had completed 
my work there I contmued northward on a smaller boat to San Salvador m Alto Paraguay, 
where I established a class IV station. Through the kmdness of the owner, I stayed 
at the ranch of Mr Tibbett, an Englishman, for several days, while waiting for the 
nver steamer for Corumba. The farther north one goes the wilder the country appears 
Durmg my few days stay at San Salvador we caught several snakes, shot a fox, and had 
rather mterestmg sport shooting “jacarays” or alhgators along the river banks The 
tropical heat was becommg mtense, which made field work extremely difficult m the 
afternoons. 

Dr. Rodenquez-Albes, the Brazihan mimster at Asuncion, had supphed me with 
letters of introduction to the customs officials and to the president of Matto Grosso, so 
that on amvmg at Corumba, my first Brazihan station, I had no difficulty m getting 
my instruments and baggage through the custom-house. This was my first experience 
with the Portuguese language, which, despite its similarity to Spamsh, had many phrases 
to which my ear had not become accustomed, so that my pleasure on meeting Mr. 
Ramsey, his son, and Mr Gow-Smith, all of whom were Americans, was especially 
great Mr Ramsey, who was formerly a Texas sheriff, had charge of a large cattle ranch 
at Descavades, a pomt some miles north of Corumba Mr. Gow-Snuth, an explorer who 
had come down from the Explorers Club of New York to make a study of the Indians 
and to visit the unexplored territory in the heart of Brazil, decided to jom my expedi- 
tion as far as Goyaz After completmg observations at Corumba and dispatchmg my 
trunk with aU unnecessary baggage to SSo Paulo, we left August 10 on the am a H river 
steamer for Cuyaba. 

The trip took nme days The boat was poor and extremely dirty. The heat was 
mtense and the mosquitoes were thick. If the heat had not kept us from nsm g the amall 
cabm we had obtamed, it would have been impossible to sleep m it anyway, due to the 
fleas and numerous other insects which infested the place, not to mention the smeO s 
from the gaUey and the continual grmdmg of the wood-burmng engmes We therefore 
used it to store our mstruments, rifles, and eqmpment, while we slung our banmnnoTra on 
the deck. There were several civihan passengers, mcludmg two women , most of the others 
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were soldiers who spent their tune discussing the revolution which was reported to be 
m full swing near Cuyaba Meanwhile, Mr Gow-Smith and I discussed our probable 
route and spent the remaining hoius in playmg checkers on a board we had made, uaing 
cartridges for men, trying thus to forget the mtense heat and the contmualmsect pests 
On August 13 we reached the San Lorenzo River and the following day entered the 
Cuyaba River Here our troubles commenced The nver was extremely low and 
our boat would no sooner clear one sand bank than it stuck on a second This necessi- 
tated several of the crew wadmg out with a cable, attachmg it to a tree farther up and 
across the stream, and by means of a small donkey-engine draggmg the boat several 
hundred feet farther up the stream. It was a slow, monotonous process 

By this time the food-supply was gettmg low and we were reduced to the usual rice 
and beans and supphed with a kmd of hardtack to take the place of bread. We had 
reached wild country The bush was qmte dense along the banks of the nver and 
alhgators could be seen along the shore, and monkeys and beautifully colored buds 
appeared m the trees 

On August 18 our system of cabhng up the nver had become useless, the water bemg 
now but 4 feet deep, and we seemed permanently established on the sand. The next 
day we transferred to a small motor-boat which had come down from Cuyaba, and 
contmued our journey northward By 3 o'clock the motor-boat stuck, so that we had 
to change again, this tune to native canoes. It was very precanous travelmg, as a small 
sideward movement nught send passengers as well as baggage and instruments into the 
water By midmght we reached a place on the bank which our paddlers told us was the 
Cuyaba landing It was pitch dark The landmg proved to be some rocks at the water’s 
edge After much confusion and shouting some one brought a lantern and we arranged 
for transportation m an old Ford automobile to the “Great Hotel Gaima ” Tued and 
hungry, we reached the hotel to find no rooms available However, after much discus- 
sion with the proprietor, I obtained permission to sling my hammock in the room of a 
Turk and obtamed a disturbed although much needed sleep 

In making a general survey of the town the following day m order to determine the 
most suitable location and site for a station, I visited the Cathohc pnests who had 
estabhshed a college on the outskirts of the city, at which Padre Ricardo Remetter 
was carrying on meteorological observations, and the Brazihan magnetic station estab- 
hshed on the college grounds m 1904 The site of the station was especially desirable, 
being m the shade of a large mango tree and well marked by a small pillar I established 
my mam station at this point, making two daily runs for diurnal variation of each element 
as well as the usual observations The heat made the field observations very trying 

The organization of a “coimtiva” or pack tram for the overldrtd tnp to Goyaz 
proved to be an extremely difficult task Almost aU of the desuable mules had been 
taken over by the Government for the soldiers and the few re maining ones were bemg 
held by the owners at an almost prohibitive price, since the natives there as elsewhere 
had the idea that all Americans have an unlimited supply of money Finally we were 
fortunate m meetmg Colonel J5o Albmo, a Brazihan who was one of Theddore Roose- 
velt’s gmdes, and who at this time owned several good mules After much discussion 
he consented to let us hire six ammals. 

Cuyaba had the appearance of an enterprising httle city Considering its location 
so far from centers of civihzation and its difficulty of approach, the long nver joiuney 
from Corumba being the only available route, many things were noticeable For 
instance, almost every home was supplied with a piano, there was a rather neat appear- 
ing plaza on which the mumcipal band gave concerts every Sunday evemng, when the 
parade of seftontas and jovenes occurred, a cathedral was under construction, and the 
movmg pictures had found the place 
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After completing the arrangements for our ammals, we secured the services of an 
Indian guide named Militao, and bought the necessary gear, such as saddles and camp 
equipment, then, taking a supply of rice, beans, and coffee to last us approximately four 
weeks, we rode off from this outpost of civihzation for our tnp into the httle-known 
terntory of Matto Grosso and Goyaz on September 5 As we did not leave town until 
3 o’clock m the afternoon, by mghtfaU we had covered only about 12 miles and made 
camp by the side of a small pool We tried sleeping on the ground, but the biting of large 
red ants and the numerous mosquitoes kept us wide awake, so we gave that up for our 
hammocks, m which we obtained the needed rest Our ammals had been turned loose m 
order that they might graze dunng the night, so that in the morning Militao had to 
"campiar” or track them down At this he proved very efficient, and after the Sun 
had been up for an houi we had again started on our eastward trail, and by sundown we 
were m sight of a mountain range which was the begmnmg of the Matto Giosso plateau. 
In the mornmg we passed many large ant hills, some of which were fully 18 feet high At 
the side of the tiail that afternoon we stopped to examine a wooden cross, probably 
erected for his opponent by the survivor of a fight In the mterior a man’s gun is law 
and the best man survives 

On September 10 we reached a clearmg in the brush known as Rio Manso, con- 
sistmg of several mud huts and 10 or 12 natives All mterest seemed to be centered 
around one of these huts on our approach After we had made camp by the small 
stream we learned that 12 bandits or bad men had arrived a httle ahead of our comitiva 
and had also decided to spend the mght there These men had been freed from the jail 
at Cuyaba by the President of the State on condition that they find and kill Morbeck, 
the diamond kmg, who at that time was m rebeUion against the Government, and con- 
siderable fighting had taken place between his men and the State troops The next 
day I made magnetic and solar observations and we proceeded on our journey late m 
the afternoon 

The foUowmg afternoon the 12 bad men overtook our tram, and after takmg a good 
look at our rifles and goodly supply of ammumtion, “mvited” us to accompany them 
on their mission We spent the next two days with them, and it was with great rehef 
that we finally parted company, as they headed south in their endeavor to locate Morbeck’s 
camp, while we took a northerly route We knew that we were extremely fortunate in 
stiU having our ammumtion and food-supply Two weeks later at Registro we were 
told by natives that Morbeck’s men had killed all of our late “companheiros.” 

Our Indian guide, MihtSo, on the evening of September 15 built a fire which he 
kept burmng throughout the mght, explaining that it was a precaution against wild 
animals, but addmg that many such fires had been extmguished by the “surcucudofogo” 
snake, which is attracted by the hght and beats the fire out with its tail On September 
17 we reached Sangredoura or Presidente Murtmho, where the padres have estabhshed 
a colony. These priests, entirely isolated from the rest of the world, are accomphshing 
a great work in the civJizing of the Bororos, formerly a wild tnbe of head-huntmg Indians 
I estabhshed a magnetic station at the colony while the ammals rested and we enjoyed 
the hospitahty of the priests 

After five days of continuous ndmg through the Chevante Indian territory, we 
arrived at the second colony, which was known as “Coloma Corazon Jesus.” The 
priests there told us that we were very fortunate m our trip, as the Chevantes are a 
savage tnbe and consider the white man a deadly enemy They are also at war with 
the semicivihzed Bororos Completmg observations, we continued eastward The 
next day we were fortunate m comermg two “ongas” or Brazihan tigers, and I had my 
first expenence of kilhng game of this kmd After many days m the thick bush, where 
we encountered many varieties of snakes, the deadly tarantula spider, ant-eaters. 
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“tigers,” and many kmds of birds with beautiful plumage, we arrived at Registro on 
the Araguaya River, October 1 

While resting the ammals a few days I established a magnetic station After 
crossing the Araguaya River on October 4, we proceeded on the trail to Goyaz, arriving 
on October 12, having made magnetic observations at Serredina en route After dis- 
posing of our saddles and equipment, I said goodbye to Mr Gow-Smith, who was anxious 
to get to Sao Paulo immediately, and then started diurnal-variation observations on the 
former C I W station site at Goyaz, completmg the work by October 21 

I then proceeded to Bella Vista, the tnp taking two days by Ford automobile over 
mountain trails through wooded country Completing obseivations at Bella Vista, I 
continued my trip southward to CatalSo by auto and lail, ariiving on Octobei 26, and 
leoccupied the station of 1915 

On November 4 I reached Sao Paulo, and aftei making observations at TJberaba 
en route, I obtained my trunk and other baggage, which had been dispatched from 
Cuyaba, and proceeded to Rio de Janiero foi a conference with the Director of the Biazil- 
lan Meteorological Service At his request I made intercompaiison observations at the 
Vassouras Magnetic Observatory from November 9 to 16 On my return to Rio de 
Jamero I received my first mail in five months, and after reporting the results of the 
intercomparison work to Drs Monze and Lemos, I proceeded southward agam to Buenos 
Aires, stoppmg at Santos, Porto Alegre, and Rio Grande, to make observations 

On receiving instructions from the office to proceed to Washington by the west 
coast route, I arranged my journey so that I was able to stop at Pilar, the Argentine 
Magnetic Observatory, for a set of intercomparison observations, at the request of Dr. 
Burmeister, director of the Argentme Meteorological Service After obtaining diurnal- 
vanation series at Mendoza, I was able to make good rail connections to the observatory, 
where I enjoyed the hospitality of Messrs Wolf and Lutzo-B^olm, director and assistant 
director of the observatory 

On January 22, 1926, I left Pilar for La Quiaca to make a reoccupation of the C I 
W magnetic station near the Observatory at 12,000 feet elevation On January 26 
a magnetic storm occurred which contmued throughout that day and part of the next, 
nnfl.kmg observations useless Through the kindness of Mr Valentiner, the assistant 
director of the observatory, I was able to obtain a set of the magnetograph curves 
showing the interesting course of the magnetic storm He was also very glad to obtain 
my results, as the absolute instrument at the Observatory had been sent to Buenos Aires 
several months before for repairs He was able to obtain approximate base-line values 
from the observations I made. 

After crossing Bohvia on the new lailroad from La Quiaca to La Paz, I retraced 
my former route across Lake Titicaca to Juhaca, where I reoccupied my 1924 stations, 
obtammg class I observations On February 12 I arrived at Arequipa, where I con- 
tinued the special study of the interesting and unusual diurnal variation m inclination 
and estabhshed several new stations at which I obtained the daily curves Sailing from 
MoUendo on the S S Palena, a Chilean steamer, I proceeded directly to Guayaquil, 
Ecuador There, through the kindness of Mr A Ashton, I was able to reoccupy Mi 
Howard’s station and proceed at once to Quito, where a class I reoccupation was 
made 

On receipt of cabled instructions to proceed immediately to Guatemala City to meet 
Dr S G Morley, m order to cooperate with him by making some special solar observa- 
tions at the old Maya ruins at Copan, Honduras, I returned to Guayaquil by rail and 
sailed on the S S Mantara for Balboa, arriving on March 25 

The total distance traveled on the tnp was 10,455 miles, of which 4,830 miles were 
by railroad, 3,300 by ocean steamer, 1,050 by nver steamer, 100 by lake steamer, 675 by 
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mule, and 500 miles by automobile The total expense of the tnp was $3,912 12, and 
47 stations were occupied in 29 locahties Of these 10 were class I, 6 were olass II, 
4 were class III, 7 were class IV, and 2 were mtercompansons. Thus the average field 
expense for each locahty was about $135 The time required was 278 days, the average 
time per station being 5 9 days 

Table 39 shows the stations occupied, with dates of occupation and geographic 
positions, for additional details, see Descnption of Stations and Table of Results 

Table 39 


No 

Name ® 

Date 

Lat South 

Long East 




ms 

o 

/ 

0 

r 

1 

MercedeSt A, B 


June 22-23 

34 

40 3 

300 

33 

2 

Monte Caaeros 


June 30 

30 

15 4 

302 

22 

3 

ComenteSt A, B 


July 2- 3 

27 

28 7 

301 

10 

4 

Trtnulad 


July 8 

26 

15 5 

302 

26 

6 

Concepcion, A, B 


July 19-22 

23 

24 2 

302 

34 

6 

San Salvador 


July 28 

22 

49 4 

302 

28 

7 

Corumba, D , E 


Aug 6, 8 
fAug 21-22, 

19 

00 1 

302 

21 

8 

Cuyaba, A, B,C • 


24-27, 

• 16 

35 8 

303 

54 




Sep 2 





9 

Rio Manso 


Sep 9-10 

16 

40 2 

304 

44 

10 

Presidents Murtinho 


Sep 18 

16 

39 1 

306 

06 

11 

Colonia Corazon Jesus 


Sep 24 

15 

33 4 

307 

02 

12 

Regtatro 


Oct 2 

15 

43 1 

308 

13 

13 

Serredina 


Oot 8 

16 

63 6 

308 

59 

14 

Qoyaz, A, B 


Oct 16-18 

16 

66 6» 

309 

62 ‘ 

16 

Bella Viata 


Oot 23 

16 

69 4 

311 

05 

16 

CataUto, A, B 


Oct 27-28 

18 

10 8 

312 

06 ‘ 

17 

Uberaba 


Nov 1 

19 

45 4 

312 

05 

18 

Vaaaouraa 


/Nov 9-12, 
\ 14,16 

I 22 

24 0 

316 

21 

19 

Santos, A, B 


Nov 24-26 

^ 23 

57 5 

313 

36 

20 

Porto Alegre, A, B 


Deo 4-6,7— 8 

30 

02 0 

308 

46 

21 

Rio Orande, A, B 


Deo 12—13 

32 

01 6 

307 

52 

22 

Colon, A, B 


/Deo 22,24, 
\ 26 

}34 

48 3 

303 

45 




me 





23 

Mendoza, A, B 


Jan 7-9,11 

32 

63 6 

291 

08 

24 

Pilar 


/Jan 16,18, 
\ 19-21 

u. 

40 1 

296 

or 

25 

La Quiaca 


/Jan 26-28, 
\ 30 

) 22 

06 6 

294 

25 

26 

Julxaca, A, B 


Feb 7-9,11 
fFeb 13,16, 

16 

30 0 

289 

51 

27 

Arequipa, A, B, C 


17-19, 

21-22 

• 16 

22 8 ® 

288 

28 « 

28 

Ouayaguil 


Mai 7 

2 

10 8 

280 

09 

29 

Quito, A, B 


Mar 10-13 

0 

13 1 

281 

28 ^ 


® The stations are m the following countries Nos 1 to 3, and 23 to 25, Argentina, Nos 4 to 
6, Paraguay, 7 to 21, Brazil, 22, Uruguay, 26 and 27, Peru, 28 and 29, Ecuador 
^ Mean of two stations 
^ Mean of three stations 


John Lindsay, on Magnetic Woke in Central America, March to July 1926 

The S S. Mantara docked at Balboa at 11 p m on March 25, the voyage from 
Guayaquil averagmg 7 knots, due to boiler trouble and poor fuel On amval I imme- 
diately made inquiries concemmg boats to Guatemala and found that the motorship 
Ctty of San Franmcp was sailing the foUowmg day, and that I could arrive at Guatemala 
City about April 5 (no defimte information is given by any of the steamship compames) 
I had missed a fast boat for San Jos4 which had sailed the previous day I managed to 
obtain passage, a Guatemalan vis4 for my passport and funds from the bank, to dis- 
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patch my baggage, to notify the Ofl&ce and Dr Morley by cable of my movements, and 
was able to reach the dock ]ust before the gangway was lifted 

On March 31, at La Umon, Salvador, while still on board the steamer, I received 
cabled mstructions from Dr. Morley to disembark and proceed overland in order to 
reach Copan, Honduras, on April 9, the day on which the astronomical observations 
were to be made On landing I had many difficulties to overcome I had no ready cash 
(most of my funds bemg m letter of credit form), and no vis6 for Salvador, I found that 
a four- or five-day Easter fiesta had commenced, which meant that all banks were 
closed, most of the railroads had stopped runnmg trams, and that it was next to impos- 
sible to get any of the natives to do any kmd of work (they consider it a sm to work on 
hohdays) However, I managed to make the 5^ 30“ tram the next mommg (the last 
one that ran), and after travehng 12 hours, arrived at San Salvador No trams were 
runmng to Santa Anna, and only after four hours of search I managed to hire an auto- 
mobile at a fairly reasonable price to make the trip directly to Guatemala City I 
will never forget that trip and hope never to experience another hke it The road was 
bad, the car overloaded, and at every puebla the road was barred and crosses erected. 
By dayhght we had passed Santa Aima, and although the road was shghtly better, the 
car was stoned and we were hooted for dnvmg on Good Friday Fmally, after 24 
hours of continuous drivmg, the tnp came to an end and, I had the pleasure of meetmg 
Dr Morley and several of his staff at the Grace Hotel at Guatemala City on the mght 
of April 2 

Dr Morley left the foUowmg mormng for Copan, while Mr Franks and I remained 
m Guatemala City m order to obtain the boihng-pomt apparatus, aneroid barometer, 
chronometers, and watches from the post-office. On April 5 we reached Zacapa by rail 
The next mommg I obtamed a chronometer correction from solar observations, and by 
noon Mr Franks and I had arranged our pack tram, consistmg of five mules, and set 
forth on the trail On the mommg of Apnl 8 we arrived at Copan, Honduras, where I 
made observations to determme the azimuth of the hne between stelse 10 and 12 at the 
mms, determined the latitude and longitude at both pomts, the difference in elevation 
between them and the elevation of the mam rmns at the old Maya Plaza Then making 
a set of magnetic observations at the latter point, I returned to Zacapa on April 17 and 
made a close reoccupation of the C I. W station of 1907 

Leaving the same afternoon, I reached Guatemala City by rail that night After 
completmg class I observations and marking the stations permanently by lettered 
concrete monuments, I proceeded to San Jos4 and reoccupied the C I W station of 
1923 On May 7 I sailed for Puntarenas, Costa Rica, on the motorship City of San 
Francisco, amvmg on May 20 The steamer was delayed at Acajutla for a week, as 
the rough seas made loadmg and unloading impossible and landing very dangerous. 
However, on May 10, I got my tent and mstmment ashore and made an approximate 
reofccupation of the magnetic station there The tropical heat was oppressive and it was 
a rehef to reach the higher elevation of San Jos4 de Costa Rica on May 21 The site 
of the C I W station was unsmtable, due to the proximity of a tram hne , therefore, 
new stations were established on the grounds of the golf club and class I observations 
completed. May 26 I obtamed passage on a Dutch steamer leavmg Porto Limon the 
foUowmg day and arrived at Colon, Panama, on May 28, where class II observations 
were made Crossmg the isthmus by rail, I made my headquarters m Panama. After 
a conference with Governor Walker, of the Canal Zone, and Mr Malsbury, chief of the 
Bureau of Surveys, I reoccupied my 1924 stations at Old Panama, and estabhshed a 
distribution station on top of Ancon hill 

From June 18 to 25, as delegate for the Carnegie Institution of Washmgton, I 
attended the Bohvanan Congress at Panama. Then after estabhshmg two new stations 
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at Corozal, I sailed on the S S Ttmves for New York, arriving at the Office in Washington. 
July 12, 1926 

The total distance traveled on the trip was 4,547 miles, 3,640 of which were by 
steamer, 617 by rail, 150 by automobile, and 140 by mule tram The total expense of 
the tnp was $1,390 43, and 14 stations were occupied m 10 locahties * Of these 3 were 
class I, 2 were class II, 3 were class III, and 2 were class IV stations Thus the total 
average expense per station was $99 32 The time required was 109 days, therefore the 
average time per station was 7 8 days 

Table 40 shows the stations occupied, with dates of occupation and geogiaphic 
positions, foi additional data, see Deseiiptions of Stations and Table of Results 


Table 40 


No 

Name “ 

Date 

Lat North 

Long Eabi 

1 

Copan 

im 

Apr 12 

O f 

14 50 4 

O f 

270 56 

2 

Zacapa 

Apr 17 

14 69 3 

270 SO 

3 

Guatemala, A 

Apr 2.1-28 

14 38 0 

269 30 

4 

Guatemala, B 

Apr 30 

14 38 0 

269 30 

6 

San Jos$ (Guatemala) 

May 4 

13 66 5 

269 13 

6 

Acajvila 

May 10 

13 36 2 

270 10 

7 

San Jos6, E (Costa Rica) 

May 26 

9 66 1 

276 64 

8 

San Jos6, D (Costa Rica) 

May 23-25 

9 66 1 

275 64 

9 

Colon, Washington Hotel 

May 30-31 

9 22 0 

280 05 

10 

Colon, Limon Point 

June 2 

9 19 1 

280 03 

11 

Old Panama, A 

June 7-12 

9 00 2 

280 31 

12 

Old Panama, C 

June 14 

9 00 2 

280 31 

13 

Ancon Hill 

June 18 

8 67 4 

280 27 

14 

Corozal, A 

June 26-28 

8 68 9 

280 26 

15 

Corozal, B 

June 28-29 

8 58 9 

280 26 


® The stations are located in the following countnes No 1, Honduras, Nos 2 to 6, Guate- 
mala, No 6, Salvador, Nos 7 and 8, Costa Rioa, Nos 9 to 16, Panama 


W A Love, on Magnetic Work in the Bahamas, Cuba, Jamaica, and Panama, 

June to October 1922 

In accordance with the Director’s instructions dated June 10, 1922, I left Wash- 
mgton, D C , on June 19, 1922, m company with my chief of party, Mr J W Green 
My instrumental outfit consisted of magnetometer-inductor 26, pocket chronometer and 
three watches, observmg-tent, and complete outfit of accessories En route to Nassau, 
Bahama Islands, the U S Coast and Geodetic Survey stations at Waycross and Miami 
were occupied From Nassau, under Mr Green’s direction, I made tops to Governor’s 
Harbor on Eleuthera Island, Green Cay, Fresh Creek on Andros Island, and Hog Island, 
where stations were estabhshed All other work m the Bahamas, and the reoccupations 
of the stations at Havana, Cuba, was m company with Mr Green, and is described in 
detail m his report (page 149) 

On August 25, after completion of observations at Havana, m accordance with 
my original mstructions I was put m charge of work to be carried out m Cuba, Colombia, 
and Central America The stations of 1905 at Pmar del Rio m the western end of Cuba 
and at Matanzas were reoccupied as closely as circumstances would permit At Placetas 
del Norte, where the 1909 station was occupied, the alcalde or mayor provided a special 
detail of pohce to keep away the crowd, who thought that I was a geologist and brought 
me samples of minerals for examination 

Two stations were established at Camaguey, on the grounds of the Agricultural 
College, where Dr Luoces, the president, courteously assisted in every way possible 
At Santiago the 1909 station was closely reoccupied, and an auxihary station established 
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on the sumnut of the histone San Juan Hill The stretch between Placetas and Santiago 
proved to be magnetically shghtly disturbed, possibly because of the character of the 
soil, which everywhere was of a red ferrous nature A new station was estabhshed on 
the grounds of the TJ S Naval Station at Guantanamo Bay, where the commandant 
and officers provided quarters, mess, and facihties for the work 

All points in Cuba can be easily reached by rail or automobile, so that both travehng 
and living conditions compare favorably with conditions in North America 

Fiom Santiago passage was engaged on the small steamer for Kingston, Jamaica, 
wheie the station fiist occupied in 1905 by J P Ault and later by other parties was 
leoccupied New stations were estabhshed in Jamaica, at Mandeville, Montego Bay, 
and Poit Antomo, all leached by lailroad through the picturesque Jamaican mountains 
The colonial and local authoiities of Jamaica were everywhere most coidial and helpful 
Because of the difficult character of the country m which the government surveyors 
have to work, declination values aie of great interest No oppoitumty was found to 
leach Turk Island and the southern Bahamas from Jamaica, so that project had to be 
abandoned 

On October 23, passage was taken on the United Frmt Company’s steamer for Colon, 
wheie I arrived two days later and reoccupied C I W stations at Sweetwater and at 
Washington Hotel, the port officials courteously providing a launch for use m Colon 
Harbor 

The list of stations occupied while in company with Mr Green will be found m 
Table 28, in connection with his report (see page 161) Additional stations, with dates 
of occupation and geographic positions, are given m Table 41, for further details, see 
Descriptions of Stations and Table of Results 


Table 41 


No 

Name ® 

Bate 

I»at North 

Long East 

1 

Pinar dd Rxo 

ms 

Aug 26 

0 

22 

26 6 

o 

276 

f 

18 

2 

Matanzafi 

Aug 

30 

23 

03 6 

278 

27 

3 

Placetaa del Norte^ B 

Sep 

2- 4 

22 

20 9 

280 

22 

4 

Placetas dd Norte, A 

Sop 

4 

22 

18 6 

280 

23 

5 

CamaguGy» A 

Sop 

Sop 

8- 9 

21 

20 6 

282 

09 

6 

Camaguoy, B 

9 

21 

20 0 

282 

09 

7 

Bantuxgo de Cuba, A 

Sop 

n-14 

20 

00 2 

284 

13 

« 

Santiago do (Juba, B 

Sop 

14 

20 

00 2 

284 

13 

0 

Guantanamo Bay 

Sep 

16 

19 

64 6 

284 

62 

10 

Kingston, 1006 

/Sep 

\Oct 

22,28, 

19 

} 

58 9 

2S3 

11 

11 

Kingston, B 

Sop 

23,28 

17 

58 9 

28 i 

11 

12 

Kingston, Secondary 

Sop 

26,29 

17 

58 9 

283 

11 

13 

Mandeville 

Oct 

3 

18 

01 3 

282 

31 

14 

Montego Bay 

Oct 

6- 7 

18 

28 6 

282 

04 

15 

Poi t Antomo 

Oct 

14 

18 

11 1 

283 

33 

16 

Colon, Sweetwater 

Oct 

27 

9 

21 3 

280 

03 

17 

Colon, Washington Hotel 

Oct 

30-31 

9 

22 0 

280 

05 


® Stations Nos 1 to 9 are m Cuba, Nos 10 to 16 aro in Jamaica, and Nos 16 and 17 are in 
Canal Zone 


W A Love, on Magnetic Work in Colombia, November 1922 to January 1923 

Arriving m Cartagena, Colombia, from Colon on November 3, 1922, I occupied 
the 1909 C I W station I then accepted an invitation of Mr C Bekker Hansen, of 
the Cartagena Water Works, Ltd , to make a trip with him to a coconut plantation 
called La Playona, about 10 miles south of the Panama-Colombia boundary-hne The 
trip was made m a 50-foot schooner equipped with an old-fashioned kerosene engme 
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La Playona is only 180 miles from Cartagena, but it required 77 hours to make the 
journey While still m sight of Cartagena the engine failed, and for 30 hours we lay 
there becalmed Conditions on the httle boat were not pleasant, crowded as we were, 
with the negro crew and native passengers with ah their belongings, including cattle, 
pigs, dogs, and all descnptions of furmture There was but httle food on board except 
what Mr Hansen and I had brought for our own use Gradually a slight breeze came 
up, and after three days on the Caribbean, we anchored in a small cove, tired, hungry, 
and in an irritable humor The ramy season for that section of the world had set m, 
and conditions on the plantation were bad The manager of the plantation was very 
kind to me durmg the week’s stay of the schooner, providing quarters, help, and a horse, 
the latter bemg necessary, as the mess-hall was about 2 miles away from the quarters 
The return to Cartagena was a succession of engine breakdowns and calms 

The trip up the great Magdalena River was next undertaken Calamar, the first 
stop, was reached by rail from Cartagena, and here poor accommodations, the terrific 
heat, and swarms of malarial mosquitoes made the stay unpleasant On November 24, 
passage was engaged on the “palatial” nver steamer Ivor, propelled by a rear paddle 
wheel, as were the early Mississippi River boats Each cabm contained only a bare 
cot, the passengers providing all other necessaries The heat, mosquitoes, unaccustomed 
cooking of characteristic native foods, chiefly of meats, made the journey most uncom- 
fortable. An 8-mile current, due to the heavy rains m the mtenor, was runnmg, and 
it took all the pilot’s abihty to keep the boat in the channel and to avoid the many 
snags and uprooted trees brought down by the torrent A number of stops were made 
to repair the damaged paddle, while every three hours it was necessary to tie up to the 
bank and load on wood for the burners Numerous alhgators along banks provided 
amusement for the passengers, who shot at them from the decks 

A stop for observations at Puerto Wilches was impossible, as the whole section was 
submerged, and the tnp was continued about 20 miles upstream to Barranca Bermeja, 
where the refinery of the Tropical Oil Company is located The management kindly 
provided me with quarters and mess Home did not seem so far away on Thanksgiving 
Day, when a real American turkey dinner was served to all hands A trip to Infantas, 
39 kilometers away, where the company has its oil fields, was made m one of their trucks, 
and an auxihary station estabhshed 

From Barranca Bermeja the tnp was contmued by nver steamer to Puerto Berrio, 
where the 1909 C I W station was reoccupied Medellm was reached by a railroad 
journey of 14 hours, mterrupted where the railroads from the east and west sides of the 
divide have not been joined, and all passengers and freight must be transshipped around 
by mules and trucks After official respects were paid, a new station was estabhshed 
here. The difference between the native people on the coastal regions and those m the 
higher altitudes is at once noticeable The mixed racial type of the low lands, indolent. 
Ignorant, and careless, is replaced m the higher regions like Medelhn by a finer type of an 
industrious and highly developed people 

Retummg to Puerto Bemo, the tnp up the Magdalena River was contmued by 
steamer to the rapids at La Dorada Passengers and freight are here transferred to a 
railroad running around the rapids to Beltran En route to Beltran, the C I W. 
station at Honda was reoccupied From Beltran the journey was contmued by a smaller 
type of nver boat to Giradot, some 500 miles from the coast, and the last steamer stop 
on the Magdalena River 

The trip by rail from Giradot to Bogota is interestmg m every respect One passes 
from tomd chmate to that enjoyed m the northern states m October The grade on 
this well-built and weU-managed road is very steep, three switch-backs being used in one 
section We ascend from banana plantations to coffee fields, and finally into the pine 
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belts of temperate zones, and one sees apples and peaches for the first time Over- 
coats are put on when the savanna at an altitude of 9,000 feet is reached at Facatativa 
From Giradot to Facatativa the road is a 3-foot gage, thence to Bogota it is a meter 
gage, thus necessitating a change for both passengers and freight Shortly after 
leavmg Facatativa the road leads on to a broad plain, and one can see males of fields of 
wheat and fine pasture lands bordered with tall eucalyptus trees The cool atmosphere 
IS refreshmg and exhilaratmg after the long, hot river trip through the monotonous 
jungles Bogota is a fairly modern city, of which the Colombian speaks with pride 
Observations were made m close proximity to the 1909 C I. W station, when cabled 
instructions directed me to be in Behze, British Honduras, by February 15. 

Accordmgly, I left Bogota on January 1, 1923, for Ibague, which was reached by 
rail via Giradot, and there, m company with an American coffee buyer and a Colombian, 
final preparations were made for the trip to Buenaventura, on the Pacific Coast Expen- 
enced travelers in that section warned us against attempting the Quindio pass over the 
Andes at that time of the year, due to the condition of the trail caused by the heavy 
rams, but it was decided to go this route It was not long after leavmg Ibague that we 
were convmced they were nght. The tram consisted of three riding mules and three pack 
mules. The trail was a perfect quagmire, and time was spent repeatedly m extncatmg 
ourselves and the pack ammals from deep mud holes The “posadas” or houses where 
one can find shelter are 12 hours apart, and one must make them or sleep on the narrow 
trail with a wall of rock behmd and a perpendicular chff in front Oxen laden with 

Table 42 


No 

Name 

Bate 

Lat North 

Iipng East 

1 

Cartagena 

1922 

Nov 7 

O f 

10 26 8 

o / 

284 27 

2 

La Playoaa 

Nov 14^16 

8 26 6 

282 46 

8 

Calamar 

Nov 23—24 

10 16 4 

286 07 

4 

Barranca Bermeja 

Nov 29-30 

7 04 6 

286 09 

5 

Infantas 

Deo 2 

6 61 7 

286 16 

6 

Puerto Berrw 

Dec 7 

6 29 0 

286 36 

7 

Medellm 

Dec 11 

6 14 6 

284 26 

8 

Bonda 

Deo 18 

6 13 1 

286 18 

9 

Bogota, A 

Deo 23-25 

4 37 6 

286 64 

10 

Bogota, B 

Deo 26 

4 37 6 

286 64 

11 

Cah 

ms 

Jan 11 

3 26 6 

283 26 

12 

Buenaventura 

Jan 14 

3 64 1 

282 66 


coffee were met on the trail at intervals, and m some cases it was necessary to retrace 
our steps to find a place wide enough to pernut the oxen to pass. On the second day 
we reached the summit at an elevation of 12,500 feet, and thence the trail steadily 
descended until it reached the tropical forests of the Cauca Valley. At Armema a stop 
was made to obtain new mules, as several that we had been using were played out after 
two days on the muddy trail When possible, we would ride in advance of the pack 
ammals, and on one occasion the pack animal carrymg my magnetometer slipped down 
hill and went over a small chff The mule arose, seemingly unhurt, draggmg his load 
after him The accident was seen only by the mule-man, who reported the mcident 
that evemng The case was badly broken, and the theodohte, although repaired suffi- 
ciently to pernut its use at Cah and Buenaventura, was badly out of adjustment After 
five days on the trad, we reached Zarzal on the Cauca River, and then an all-mght auto 
ride brought us mto Buga in time to catch the tram for Cah Observations were made 
at Cah, and the 1909 station m Buenaventura, which was reached by rail from Cah, 
was closely reoccupied The trip farther south to Ecuador and Peru had to be abandoned 
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in order to reach Belize, British Honduras, by February 15 Accordingly, I left Buena- 
ventura January 16 and arnved in Colon, Canal Zone, three days later Direct trans- 
portation to Behze was impossible, two routes only being available, one via New Orleans 
and the other via Kmgston, Jamaica At Balboa I used preventive measures by taking 
inoculations agamst yellow fever, as the ports of Central America next to be visited 
were subject to outbreaks of that disease. After a delay of four days at Kmgston, I 
secured passage for Behze, where I arrived on February 5, 1923 

Table 42 shows the stations occupied, with dates and geographic positions, for 
fuither details, see Desciiptions of Stations and Table of Results 

W A Love, on Magnetic Work and on Determination or Geographic Positions 
OP CERTAIN Maya Ruins in Guatemala, February to April 1923 

After my arrival at Belize, as instructed by cablegram received at Bogota, I received 
supplementary instructions dated February 3, 1923, under which I was to cooperate 
with a party sent out by Dr Sylvanus G Morley, Associate in Middle American Archae- 
ology, for the special purpose of determining withm an accuracy of one-half minute the 
positions of the mam group of rums of Maya cities m the Lake Peten region in northern 
Guatemala These ruins had been previously visited by Dr Morley and other archae- 
ologists, and it was desirable to fix the geographic positions as accurately as possible to 
prevent their becoming hidden by the rapid tropical growths and so lost to subsequent 
investigators The hght theodolite and methods ordmarily used in magnetic work were 
thought to be sufiiciently accurate for the desired latitude determination, and for observa- 
tions for longitude determination a suitable time control was provided In such a 
region, and so far from reliable signals, chronometers were not to be depended upon, 
and it was decided to attempt the use of a radio receivmg outfit As the region in 
question was in one of the centers of static disturbance, success lay m the use of a long- 
wave receiving-set Storage battenes were out of the question, and it was uncertain 
whether dry battenes would withstand the climatic conditions The instrument selected 
was a standard Umted States Navy destroyer set with two steps of radio frequency and 
one of audio frequency amplification, adapted to wave-lengths from 600 to 25,000 meters, 
and modified to use dry mstead of storage cells for the A batteries. The dry cell used 
was the No 6 Reserve dry cell of the National Carbon Company, which does not begin 
to deteriorate until water has been added, thus making it possible always to have a fresh 
supply 

Mr O G Ricketson, the leader of the party, and Mr J 0 Kilmartm of the U S 
Geological Survey, who had been assigned to make a topographic survey in the legion 
about Lake Peten, arnved in Behze from Washmgton on February 14, 1923, with 
the instrumental equipment This consisted of magnetometer 12 and marine earth- 
inductor 7 to replace the mstrument damaged by the accident m Colombia, theodolite 
12 to be used as a reserve mstrument, aneroid barometer and boihng-point apparatus 
for altitude determinations, two pocket chronometers and four watches for tiTY^ft control 
m case the radio outfit failed, and finally the radio equipment in four boxes of 316 
pounds gross weight 

A prehnunary trial of the radio outfit at Behze was unsatisfactory, owing partly 
to the proximity of the electric plant and partly to the fact that the dry cells used as A 
battery were not up to full strength after the addition of water A second trial on the 
followmg day at the government radio station with the assistance of the native operator 
was entirely successful The entire 500 feet of antenna were put up, and no trouble was 
experienced in receivmg on all wave-lengths, Arhngton, Balboa, Pawtucket, and Nauen 
(Germany) were heard distmctly Late m the evemng a concert broadcast from Bir- 
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mingham, Alabama, was picked up The operator mterpreted the call signals for us, and 
gave us much valuable information as to the use and care of the instrument 

Having satisfied ourselves that oui equipment was in good order, and having provided 
supplies of food and camp necessities, we weie ready for the long trip into the bush of 
northern Guatemala A flat-bottomed launch with a kerosene engine was chartered, 
and at 7 o’clock in the evening of Saturday, February 17, we shoved off After 12 hours 
we were out of the deep water and had come to a succession of rapids From Behze to 
El Cayo it is about 65 miles on a direct hne, but is 180 miles by the contmuously winding 
Behze River At the rapids the launch was warped by a hne fastened to a tree 100 
feet or more ahead and returned to the windlass on the launch, the crew working mean- 
while m the water or with poles to keep the boat off the rocks At one place we tore a 
hole m the bottom, but quickly lepaired it again by use of a piece of keiosene tin, one of 
the ciew doing the woik under watei 

After 49 houis on the iivei, duiing which it lained continuously, we landed at El 
Cayo Heie the Distiict Comnussioner kindly provided quarters for us in the Govern- 
ment house, and a place to again try the ladio equipment, which as before worked 
perfectly A magnetic and astronomical station was estabhshed close to that of 1909, 
and marked by a concrete post This was to be used as a base station, particularly m 
case the radio failed A delay in making the necessary astronomical observations, 
caused by the heavy rams, was utilized m securing mules, guides, and help Finally, 
on February 26, the party started for Flores, that httle-known place across the Guatemala 
frontier We passed the customs without difficulty, thanks to the geniahty of the 
newly appomted chief, at Plancha Piedra, on the boundary between the two countries 
It was here that an mcident occurred that cast a gloom over the party From the 21 
mules m the tram, one of apparently docile temperament had been chosen to carry the 
bulky but precious radio mstruments But appearances are deceitful m a mule No 
sooner had the box been placed on his back than he began to plunge and threw it over 
his head It landed on a corner, sphtting the case All thought that to be the end of 
the receiver, remembermg the operator’s caution regarding its dehcate mechanism 
Thereafter a man was assigned to that mule, leading him at all times, and clearing a 
passage for him through the tangled bush trails While on the trail all hands arose at 
4 o’clock m the mormng, so as to start at daybreak Camp was pitched again about 3 
o’clock m the afternoon, while yet there was time for the mulemen to chop down bread- 
nut trees for their animals, and to hunt water-holes The leaves of the bread-nut tree 
are the only forage for mules in the jungle. 

After SIX days on this comparatively open trail we reached Trapishe, on the mainland, 
across from Flores Native canoes brought us across the lake to the quaint, picturesque 
island town of some 3,000 inhabitants The party immediately registered with the 
imhtary commander of the district, and then called on the governor of Peten to pay their 
respects and to secure pernussion to set up the radio outfit The governor did not 
recognize our credentials and ordered the set to be placed m his office until pernussion 
was secured from the central Government at Guatemala City Telegrams were imme- 
diately sent to the Amencan Mimster and to Mr P W Shufeldt, a friend of Dr Morley’s 
at Guatemala City, to secure the mstruments Two days passed and no answer came 
Mr Ricketson then outhned a plan for the work, m accordance with which, after mag- 
netic observations were completed at Tayasal, the rums on the mainland opposite 
Flores, I started for the rmns called Itsimte, accompamed by a gmde Itsimte was 
reached the next mormng, and I set a magnetic station m sight of the pyramid and the 
group of wonderfully carved stone monuments scattered throughout the bush Mag- 
netic and astronomical observations were made at this point, using time as earned by 
the chronometer and watches from El Cayo, and I returned to Flores. Meanwhile, 
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permission had been secured from Guatemala City, and Mr Ricketson and Mr Kil- 
martm had set up the radio outfit m the Government telegraph office, with practically 
all the antennae stretched out over the quartel, they could pick up no signals what- 
soever, but noises in the receivers were ternfic After working all day without success, 
and remembering the accident at Plancha Piedra, they concluded that the receiver had 
been seriously damaged and sent a cablegram via Guatemala City to Washmgton to that 
effect On my letum to Plores, the apparatus was taken apart, and the condenser 
plates, which were out of ahgnment, were readjusted That mght, to our great joy, the 
Arhngton time signal was picked up distmctly, and a second cablegram conveying the 
good news was sent to Washington Thereafter, the time signals both from Balboa and 
Arhngton were received distinctly with but httle trouble from static 

The night before we left, the people gave a dance m our honor, the music being 
supphed by a native marimba orchestra Everybody attended, and we were highly 
entertained The mulemen, gmdes, and help also enjoyed themselves so much that it 
was noon the next day before Mr Ricketson could find them, coming out of the effects, 
and start the expedition on its way ’ 

Ten more rmns were to be visited, so, leaving Mr Kilmartm to his assignment of 
making a topographical survey of the Lake Peten region, Mr Ricketson and I started 
for the eastern end of Lake Peten in a dugout canoe propelled by an Evinrude motor 
loaned by Dr Boburg of Flores, while the mules came around by land Camp was made 
at a clearing called Ixpop, and the Arlmgton and Balboa signals were easily obtained 
The rmns of Ixlu were about 5 miles away and m the thick jungle A clearmg had to 
be made for astronomical observations In order to chop down one tree, it is necessary 
to chop down several others to let the first fall, on account of the tangle of vines of all 
descriptions After makmg astronomical observations, I returned to Remati, where 
Mr Ricketson had moved the camp m my absence In the dusk we madvertently 
set up the radio instruments over a group of ant-hills, and receiving the signal that night 
was torture Our route was now through the actual jungle No villages were en- 
countered, and we followed as nearly as possible the trails made by chicleros, or natives 
who go mto the jungle to tap the sapoti tree for its chicle gum, from which chewmg-gum 
IS manufactured It was through these men that the existence of the rums was first 
brought to the attention of the archeologists The chicleros work in the rainy season, 
and we met but a few belated stragglers We followed these trails until we came to a 
cleaimg near the rums to be visited Near each clearmg or camp site made by the 
chicleros there was always a water-hole, usually only a swamp, as the streams were rare 
m this section It was on account of this scarcity of water that no camps were made 
at the site of the rums Man might be able to provide himself with enough for several 
days, but mules must have a large quantity every day or they wiU wander off by them- 
selves m search of it The lack of water was our most serious problem In this region 
less than the usual amount of ram had fallen, and even the swamps were almost dry 
What water we did get was black, stagnant, and repulsive We boiled this mixture, 
made tea with it m an attempt to disguise the taste and odor, and it was thus made to 
suffice for the trip 

Three days on the trail brought us to Tikal, where there are many pyramids, averag- 
mg 100 to 150 feet high, built of rubble masonry On top of each there is a limestone 
temple of heavy construction, the waUs 3 or more feet thick, and the beams of heavy 
carved sapoti wood Considering their age and the climatic conditions, they are m a 
wonderful state of preservation The jungle growth has wrought havoc m the con- 
struction of the pyramids, tearmg the masonry apart, but the temples m some cases 
are mtact Observations here were made on the top of one of the pyramids at the base 
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of th.e temple. In the short time permitted at each site it was impossible to obtain 
bearmgs of the chief hnes of the rums as was desired To open hnes of sight and clear 
the d4bns from the pyramids so as to find their exact form, at a place hke Tikal, would 
be a season’s work m itself Observations were made at XJolantun close by, and the 
party proceeded to Uaxactun Here we foimd the large aguada or water-hole bone-dry 
Water was then brought to this site m every available utensil and contamer, and we 
remained to work the station while the mules were sent back to the last water-hole, five 
hours’ ridmg away, with directions to call for us the second day after Complete mag- 
netic and astronomical observations were made, and radio time-signals received 

Noachtun, our next objective, was three days’ ridmg to the north We were doubt- 
ful about the wisdom of attemptmg the journey on account of the water question, and 
while debatmg it a chicle tram met us coming from the north They reported that they 
had been without water for two days That settled it, and we began to retrace our 
steps to the south, mtendmg to go by way of Nakum and Naranjo to El Cayo Three 
days’ nding brought us to Nakum, and two more to Naranjo Complete observations 
for position were made at both places Leavmg Naranjo, we lost the trail, and after ten 
hours’ wandermg, arrived in Benque Viejo, just east of the boundary-hne of Guatemala, 
instead of at El Cayo Here we mdulged m the luxury of a long-wanted bath m the 
river, and after a good mght’s rest under shelter we were ready to go out agam, but the 
mulemen were not It was Easter, and they had to have their fiesta As a result, we 
lost two days waiting for them 

Ucanal was easily reached by following a good trail along the Mopan River. The 
heat was mtense, 105° F m the shade, melting the insulation from the wires. A canopy 
of palm leaves and canvas was placed over the mstruments to protect them from the 
heat A complete set of magnetic and astronoimcal observations was obtamed at this 
site A young jaguar, the only ammal of the kind seen on the tnp, came too near this 
camp and was shot by the gmde Previously, we had seen plenty of monkeys of many 
kmds, wild hogs, various species of snakes, besides the deer and wild game m great variety 
which replemshed our food-supply on many occasions 

We returned to El Cayo, where check astronomical observations were made, and a 
new mule tram hired for the last stage of the trip We loaded up with the last of our 
provisions and headed for Xmakabatun, where we arrived in five days and made a 
complete set of magnetic and astronomical observations My riding mule became sick 
and could not be used As a result, Mr Ricketson and I alternated riding and walkmg 
until we had eaten enough of the food to reheve a pack mule of its load and use it for 
ridmg Xultun is about 10 miles west of Xmakabatun, but it took three days by the 
roundabout trails to reach it Astronomical observations were m^de at Xultun, and 
three days more of ridmg brought us again to El Cayo, where observations for position 
were repeated on April 24 The following day we left El Cayo in a pitpan towed by 
a launch, and after a hot, uneventful trip arrived in Belize April 28, 70 days after our 
departure on February 17, 1923 

Except for the oimtted visit to Naachtun, and the more detailed survey of the ahgn- 
ment of the rums, the expedition had accomplished what it set out to do The latitude 
and longitude of 11 sites of the ancient Maya Empire are now known. The determma- 
tion of the longitude with desired accuracy was possible only by use of the radio On 
reachmg a clearmg, that outfit was set up first, and it was always a problem how to get 
enough antenna out Often this consumed a considerable tune, but occasionally it 
was only a question of throwing a rope over a hmb and hauhng the wire up In some 
places we had about 300 feet out, but generally it was less, and m one case only 60 feet 
But withal the set worked admirably, and signals were received daily before and after 
astronomical observations. Only the station at Itsunte depends upon time earned by 
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watches, and these were corrected by signals received the following day at Floies By 
means of comparisons made twice daily between the various time-pieces carried, it is 
believed the desired accuracy of one-half minute of arc has been obtamed The value 
of radio in surveys of this kind is unquestioned The set used m this work functioned 
satisfactorily at all times Static was always bad, but interference from this cause 
could be so reduced that every signal was heard without interruption Probably no 
set ever received rougher usage oi was subject to such handhng and chmatic conditions 
as this one Yet it functioned perfectly throughout the trip The same thiee vacuum 
tubes were used throughout, and the batteries were still good The only drawback 
was its bulk, the complete set making two and one-half mule loads It is hoped that a 
more compact and equally serviceable outfit will be developed, and that a lorm of loop 
antenna can be substituted for the long wiie in places where it is impossible to stietch 
a wire suitably Exposed wires should have a covering designed to withstand the high 
tempeiatuies often encountered in the tropics The same is true of the composition 
used m the cells of the diy batteries 

Table 43 


No 

Name 

Date 

Lat 

North 

Long East 

1 

Belizct A, British Honduras 

ms 

Feb 8-10 

o 

17 

/ 

28 4 

o 

271 

49 

2 

Belize, British Honduras 

Feb 

12 

17 

29 4 

271 

48 

3 

Bl Cayo, British Honduras 

/Feb 

\App 

22, 

8 


10 2 

270 

56 9 

4 

Flores (Tayasal), Guatemala 

Mar 

6,10 

16 

66 0 

270 

06 6 

6 

Itsimte, Guatemala 

Mai 

8 

16 

66 0 

269 

48 6 

6 

Ixlu,® Guatemala 

Mar 

13 

16 

68 6 

270 

18 3 

7 

Tikal,® Guatemala 

Mar 

18 

17 

13 3 

270 

21 5 

8 

Uolantun,* Guatemala 

Mar 

19 

17 

10 8 

270 

23 2 

9 

Uaxaotun, Guatemala 

Mar 

22-23 

17 

23 8 

270 

21 6 

10 

Nakum,® Guatemala 

Mar 

26 

17 

10 3 

270 

33 7 

11 

Naranjo,® Guatemala 

Mar 

29 

17 

07 6 

270 

44 3 

12 

Uoanal, Guatemala 

Apr 

6 

16 

68 8 

270 

38 2 

13 

Xmakabatun, Guatemala 

Apr 

15 

17 

81 2 

270 

46 8 

14 

Xultun,® Guatemala 

Apr 

20 

17 

30 5 

270 

36 6 


® At these stations no magnetic observations were made 

The greatest care was taken in transporting the instruments The radio receiver 
was placed alone on a mule and received the attention of a man at all times, the mag- 
netometer was placed in a large kyack, with the blankets and hammocks to protect it 
from bumps against trees and possible falls The trails were tough and very often had 
to be opened with axes and machetes before the instrument cases could pass Handling 
18 mules m the jimgle is in itself quite a problem They would constantly wander off 
the trails for a coveted blade of grass, and with almost human intelhgence would wedge 
themselves between two trees close together, then kick and struggle until free from 
their load, scattermg it throughout the bush 

Personal discomforts were many. The difficulty of obtaimng refreshmg drinking- 
water has already been described Immediately on entermg the bush we were covered 
with the garapates or ticks Bottle flies and other insects constantly assaulted us, until 
our bodies were completely discolored with red and blue bites from which we could get 
no relief As soon as we had adjusted ourselves in camp, we would dive into our ham- 
mocks and imder the mosqmto net to keep out these pests and escape the fleas left by 
the chicleros Owing to the lack of water, baths and shavmg were out of the question, 
until we struck the Mopan Biver, a branch of the Behze River At each site it was 
necessary to nde from one to three hours from the jato or camp to a place at the rums 
smtably cleared to permit solar observations, forenoon, noon, and afternoon 
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Magnetic elements were deterimned. at five sites, thus givmg a fair distribution 
over the area covered Observations for altitude above sea-level by means of aneroid 
and boihng-pomt apparatus were made at each site visited The distance covered was 
approximately 430 miles. 

At Behze I was later met by Mr Kilmartm, who had just fimshed his assignment 
All the excess eqmpment was returned to Washmgton with him, and after all computations 
were brought to date, I left Behze on May 15 on the steamship Gansfjord with mag- 
netometer 27 and chronometer 50,107 to complete my Central American assignment 

Table 43 shows the stations at which magnetic observations were made, and those 
at which only the geographic positions were determmed, with dates of occupation and 
geographic position, for further details, see Descnptions of Stations and Table of 
Results 

W. A Love, on Magnetic Work in Central America, Mat to November 1923 

On the completion of my work m northern Guatemala in cooperation with the expedi- 
tion for the study of noid-American archaeology, I resumed my program of reoccupying 
magnetic stations under my origmal instructions of June 10, 1922 It was my mtention 
to work from Behze, British Honduras, down the Caribbean coast, then to cross over- 
land, reoccupy stations accessible from the Pacific side, and go thence mto Mexico. 
DifiSculties m securmg suitable transportation made it impossible to carry out this 
plan entirely. 

The magnetometer and earth mductor used in northern Guatemala had been replaced 
by magnetometer-inductor 27 at Behze. By gomg first to Puerto Barrios, and 
thence by a small launch to Puerto Cortez, then by usmg another launch and an auxihary 
power sailboat, I managed to reach Truxillo, Honduras, on May 26 Travel along this 
coast of Central America is rough and imcomfortable, transportation is meager, and to 
reach ports along the north coast of Honduras one has to use native launches and sail- 
boats with all the attendant mconvemences and close association with a distasteful 
assortment of passengers The only commumcation with Cape Gracias & Dios and 
thence down the Mosquito Coast of Nicaragua was by the infrequent and irregular 
chance sailboats On the strength of hearsay only, I waited a week in Truxillo for a 
labor-carrying sailboat to put m from the Cape It did arrive, and the captam said 
that withm another week he would return, but in the meantime he was going to Bay of 
Islands I went with him and made a station at Oak Ridge, Roatan Island, but on 
returmng to Truxillo the captam informed me that he could not go to the Cape I 
next arranged to charter a boat, but had to wait for the owner to find a captam who 
knew the coast Neither boat nor captain ever turned up A lumber schooner with 
cross-ties for the Umted Fruit Company arrived, and its return seemed assured In 
the mterval, opportumty was courteously furnished by the Umted Frmt Company to 
go to Casuna, about 100 miles east of Truxillo, where they were building a railway, and 
after estabhshmg a station, I returned and went aboard the lumber schooner '^^le 
waitmg for it to sail, a Hamburg-American steamer arrived, and I learned that it would 
sail in a few hours for Costa Rica The steamer had been chartered by the Costa Rica 
Red Cross to return about 100 Costa Rican laborers who had been stranded here in 
Honduras as I was. The uncertamty of the time required to reach Cape Gracias i Dios, 
and the more senous imcertamty of securing transportation beyond that point, led me to 
decide to secure transportation on the steamer, if possible. I went out to the steamer 
m a laimch kmdly provided by the fruit company, and arranged for a passage to Port 
Limon, Costa Rica, where I arrived on June 30, the entire month having been spent in 
the exasperatmg effort to make the j'oumey from TruxiUo I learned later that the 
lumber schooner was three weeks in reachmg Cape Gracias d Dios, that the captam had 
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died on the voyage, and that the crew were without food or water for several days; so 
Fortune was not altogether unkind to me 

With httle delay after making the necessary observations at Port Limon, I embarked 
on an auxihary power schooner for Bluefields, Nicaragua, and thence by the same 
schooner I proceeded farther north to Prmzapolca The rainy season had set in, and 
the voyage was exceedmgly rough and the weather squally The sand-bar had closed 
the entrance to the Prmzapolca River and we entered the Walpasicsa River, five miles 
farther north. By ascending this river 30 miles, we met the Prmzapolca, and then sailed 
30 miles down that stream to Prmzapolca, a detour of 60 miles After a stay of half a 
day, we returned as we came From the mouth of the Walpasicsa we went northward 
to the Wawa River, and after crossmg a dangerous bar, ascended that stream 20 miles 
to a mahogany camp called Wawa Saw-Mill, arriving at 4 p m on July 15 Only 
mcomplete observations were possible here on account of the short stay, as we left the 
foUowmg mormng shortly after daybreak After reoccupying the station of 1909 at 
Bluefields Bluff on July 19, I again took passage on a small sloop for Grey town, which 
we entered on July 22, after an exciting passage over the bar with the sea full of hungry- 
lookmg sharks 

Durmg the half day waitmg for the boat up the river to Lake Nicaragua, I estab- 
lished a station at Greytown The boat was a fiat-bottomed, shallow-draft boat pro- 
pelled by a gasohne engine Travel was slow, due to the swift current and numerous 
stretches of rapids The boat was crowded and one slept m his seat durmg the night, 
there bemg no room to stretch out On the third day we reached San Carlos, and left 
shortly for Granada on the lake steamer without time for any observations, arrivmg on 
July 27 Observations were also made at Conn to and at Managua, where the work was 
greatly facihtated by the officers of the TJ S Marine Corps who were stationed there 
From Cormto passage was taken directly for La Libertad, Salvador, from which place a 
25-mile automobile nde brought me to San Salvador I went to La Umon by rail, 
chartered a launch to Amapala, the Pacific port of entry of Honduras, on August 17, 
and after crossmg to San Lorenzo by launch, I reached Tegucigalpa by truck over a good 
road 84 moles long Retummg to Amapala, I took passage on the Mexican steamer 
Chiapas by way of Cormto, to San Juan, Guatemala, amvmg September 1 

From September 8 to 12, 1 made special magnetic observations at Guatemala City 
m connection with the mvestigation of the total solar eclipse on September 10 After 
the computations of that work had been completed and forwarded to Washington, I 
went by rail to Mulna, and there hired an automobile to take me to Quesaltenango 
The road was m wretched condition, and the trip was made m a downpour of rain. 
Observations were made at the latter place, where the altitude is about 8,000 feet and 
the chmate quite cold The return to Mulna was an mterestmg experience The trip 
was made in the dawn of early mormng, while the country roundabout was brightly 
hghted by the fires from the volcano Santa Mana, then in eruption The wreck of the 
regular s^p for the south compelled me to proceed to San Jos6 by rail After observa- 
tions I caught the tourist ship Venezuela direct to Panama, where the station of the 
Carnegie party of 1921 was reoccupied 

I took advantage of my visit to Panama to receive special treatment at the hospital 
for the malaria that had been troubhng me during the past few months A few days 
spent there practically nd me of that trouble, and on October 22 I left Panama on the 
small steamer Damd for Pedngal, from which port the town of David was reached by 
rad Returmng to the canal, I went to San Jos4, Costa Rica, by way of Port Limon 
The occupation of this station completed the list of available stations m Central America, 
and an unfortunate accident to the instrument made it impossible to go on with the 
Mexican work before extensive repairs were made With the mstrument set up for the 
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latitude observations on a hill outside the city, a sudden gust caught up the hat from 
the head of a native who was assistmg me with the luggage, and m attempting to recover 
it, he ran into the tnpod and upset the mstrument On making a report of the affair 
by cable to Washington, I was authorized to return with the mstrument to the OflSce 
before going on with the Mexican work, and accordingly I left San Jos4 on November 16, 
and reported m Washmgton on November 26, 1923. 

Table 44 shows the stations at which magnetic observations were made, with 
geographic positions and dates of occupations, for additional details, see Descnptions 
of Stations and Table of Results 


Table 44 


No 

Name 

Date 

Lat North 

Long Bast 



im 

0 


o 

/ 

1 

Puerto Bamoe, Guatemala 

May 18-19 

16 

44 2 

271 

26 

2 

Puerto Cortez, Honduras 

May 23 

16 

61 3 

272 

03 

3 

Truxillo, A Honduras 

May 28-29 

16 

66 8 

274 

02 

4 

Truxillo, JB, Honduras 

May 30 

16 

55 8 

274 

02 

5 

Oak Bidge, Honduras 

June 7 

16 

23 8 

273 

38 

6 

Caauna (- Port Bur chard), Honduras 

June 24 

16 

53 1 

274 

50 

7 

Port Limon, Costa Rica 

July 2- 3 

9 

68 0 

276 

66 

8 

Ufiita Island, Costa Rica 

July 6 

10 

00 1 

276 

58 

9 

Bluehelds, Nicaragua 

July 9-10 

11 

69 5 

276 

16 

10 

Pnnzapolca, Nicaragua 

July 13 

13 

24 7 

276 

26 

11 

Wawa Saw-MiU, Nicaragua 

July 16-16 

14 

06 

276 

26 

12 

Bluefielda Bluff, Nicaragua 

July 19 

12 

00 1 

276 

20 

13 

Oreytown, Nicaragua 

July 22 

10 

54 9 

276 

18 

14 

Granada, Nicaragua 

July 28 

11 

66 1 

274 

03 

15 

Managua, B, Nicaragua 

Aug 1- 2 

12 

09 4 

273 

44 

16 

Managua, A, Nicaragua 

Aug 3 

12 

09 9 

273 

44 

17 

Connto, Nicaragua 

Aug 6 

12 

27 2 

272 

49 

18 

San Salvador, A, Salvador 

Aug 11-12 

13 

41 4 

270 

49 

19 

San Salvador, B, Salvador 

Aug 12 

13 

41 4 

270 

49 

20 

Amapala, Salvador 

Aug 17 

13 

17 7 

272 

21 

21 

Tegtungalpa, A, Honduras 

Aug 22 

14 

04 9 

272 

48 

22 

Tegucigalpa, B, Honduras 

Aug 23-24 

14 

06 5 

272 

47 

23 

Guatemala, A, Guatemala 

Sep 8-14 

14 

38 0 

269 

30 

24 

Guatemala, B, Guatemala 

Sep 15 

14 

38 0 

269 

30 

26 

Quesaltenango, Guatemala 

Sep 25 

14 

51 4 

268 

31 

26 

San Jos4, Guatemala 

Sep 28-29 

13 

65 5 

269 

13 

27 

Old Panama, A, Panama 

Oct 10-11 

9 

00 2 

280 

31 

28 

Old Panama, B, Panama 

Oct 11-13 

9 

00 2 

280 

31 

29 

David, A, Panama 

Oct 23-27 

8 

26 3 

277 

36 

30 

David, B, Panama 

Oct 26 

8 

26 3 

277 

34 

31 

San Jo8^, B, Costa Rica 

Nov 12^14 

9 

56 6 

276 

56 

32 

San Jos6, C, Costa Rica » * 

Nov 15 

9 

56 6 

276 

66 


SUMMARY 

* 

In all eighty-six stations were occupied, not counting the few occupied jomtly with 
Mr Green in the Bahamas Of these, ten were occupied while m Mr Green’s party and 
SIX were astronoimcal stations only for determining the geographic positions in Peten, 
Guatemala 

Of the eighty stations, seven were class I stations with eight auxihary stations, thir- 
teen class II stations with nme auxihary stations, seventeen class III stations, and 
twenty-six class IV stations Special echpse observations were earned out at Guate- 
mala City September 8 to 12 inclusive, under special mstructions 

The total distance covered from time of leavmg Washington until returning thereto 
was 17,633 imles, of which 2,617 miles was travel while m Mr Green’s party and 2,300 
miles was travel from the field Of the total distance covered, 4,543 mfies were by 
railroad, 10,398 miles by steamer, 1,020 miles by sailboat, 716 miles by launch, 435 miles 
by automobile, and 521 miles by mule, 430 of the last bemg in the Peten tnp 
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Excluding the work done on the assignment m Peten for geographic position only, 
and the travel to and from the field, the average distance per station was 185 miles Of 
the mileage in the field, a good deal was due to doubhng back on my ongmal track 
caused by transportation difSculties in Central America 

The total cost of the tnp from the time I parted with Mr Green m Havana to my 
return to Washmgton was $3,768 03, not mcludmg the expenses of the Peten trip 

Countmg only the cost m the field of the magnetic stations occupied while alone, 
the average cost per station for 85 stations was about $50, while if the prmcipal station 
and its auxihary m the same vicimty are counted as but one, the cost is about $68 per 
station. 

Throughout the tnp every possible courtesy and assistance was given me, par- 
ticularly by the American consular and diplomatic services, and also by many govern- 
ment ofiGicials and pnvate mdividuals and concerns, particular mention bemg made of 
the Umted Pnut Company, the Tropical Oil Company, the Carib Oil Company, and port 
authonties of the Canal 

W. C Paekinson, on Magnetic Work in Northern Africa and Arabia, 

December 1921 to March 1922 

Actmg upon mstructions dated August 20, 1921, I handed over charge of the 
Watheroo Magnetic Observatory, Western Australia, to Dr. G. R. Wait on December 1, 
1921, and left Watheroo the foUowmg day, sailing from Fremantle westward by steamer 
Mantua on December 9, 1921. The mstrumental equipment earned consisted of mag- 
netometer-mductor 27, with tnpods, observing-tent, jpocket chronometer, watches, and 
the usual accessones. 

My mstructions included the reoccupation of the C I W magnetic stations at 
Jidda and Tor in the Red Sea From mquines made at Bombay it was learned that 
it would be more expeditious, and therefore cheaper, mstead of transshippmg to a tradmg- 
vessel at Aden, as was first mtended, to contmue to Suez by the Mantua and return to 
the Red Sea ports by the Khedival mail steamer I arrived at Port Said on January 2, 
and, while waitmg for the Red Sea steamer, proceeded to Helwan Observatory, near 
Cairo, where, with Mr H Knox-Shaw, the superintendent, a series of compansons 
with the Helwan magnetic standards was earned out between January 7 and 11 Leavmg 
Helwan on January 14, 1 proceeded by rail to Suez, where the C. I W. secular-vanation 
station was reoccupied on January 17 to 19. 

On January 21, I left Suez by the Khedival mail steamer Mansourah, and Jidda, 
the pilgnm port for Mecca, was reached on January 25 Upon landing, a visit was 
first paid to the actmg Bntish vice-consul, Mr. Grafty Smith, who at once offered me 
all the assistance m his power. Before any steps could be taken with regard to observa- 
tional work, it was necessary to obtain the permission of Bis Majesty King Hussein of 
the Hedjaz, who was, at the time, in Mecca The perimssion was sought through 
Rushti Bey, the prime minister, who telephoned to His Majesty, and, luckily findmg the 
Kmg m an amiable mood, received a reply which said, in effect, that he felt highly honored 
by my presence and that every facility was to be accorded me in the furtherance of my 
important mission Mr. J C Dilley, manager of the Jidda branch of Messrs. Gellatly, 
Hankey and Company, offered me hospitahty for the duration of my stay, and this 
bemg gratefully accepted, I was free to brmg ashore my equipment and undertake 
observational work while the Mansourah called at Port Sudan and Suakm and returned 
to Jidda. After completmg the observations, I planted a permanent markmg-stone to 
facihtate reoccupations in the future. It may be remarked here that in countries such 
as the coastal districts of Arabia or Egypt, where wood for fuel is scarce, it is not advisable 
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to mark the station with a wooden peg in the hope that it will remain there until some 
future reoccupation of the station A stone pillar offers the best chance of permanency, 
but permission from some authority to erect the stone should always be obtamed before- 
hand, if possible m wntmg 

The Mansourah returned to Jidda on February 1, and I left by her the same day 
to return northward Kmg Hussein had caused orders to be telegraphed along the 
coast that, wherever I wished to land to make observations, I was to be given every 
assistance At Yambo, where I called upon Amir Ah, heir apparent to TCiug Hussein, 
at El Wedj, where I was accorded a nuhtary reception, and at Tor, the Egyptian quaran- 
tme station on Smai Pemnsula, I was able to make observations during bnef stops of 
the steamer The work at these three stations was greatly facihtated by the assistance 
of the wireless operator of the Mansourah, Mr C. Sharps, to whom I gratefully acknowl- 
edge my obhgation 

From Suez I proceeded direct to Alexandria by train, amvmg there the evemng of 
February 6 My tune m Alexandria was so taken up with passport matters and m 
arrangements for a passage to Tumsia that I found it impossible to do any observational 
work there. My mtention had been to take a small coastmg steamer from Alexandria 
to Tnpoh, and there to coimect with another vessel on to Sfax or Tunis, but the Itahan 
Consul at Alexandria, m view of the unrest prevaihng in Tnpohtama at that time, 
refused to vis6 my passport without written authority from Tnpoh. As the t.iryiA 
mvolved m gettmg this authonty, even had it been forthcommg, would have been 
considerable, I decided to omit the visit to Tnpohtama and endeavor to proceed direct 
to Tunisia 

There was no direct connection between Alexandria and Turns by sea, and I was 
advised to ship to Malta, where I should be able to get a steamer to some Tunisian port. 
Luckily, after some mqmry, I found a British steamer saihng for Malta on February 11, 
and I secured a passage by this vessel, amvmg m Malta on February 15 By what 
appeared at the time to be a lucky chance, a small vessel was, after an extensive mechani- 
cal overhaul, scheduled to leave Malta that day for Turns, and she was confidently 
expected by the owner-captam to arrive in Tunis, 300 miles distant, in something 
less than 22 hours I booked my passage and was all prepared, with the other pas- 
sengers, for departure, when we were informed that the engmes would require a httle 
more tunmg up and the saihng was postponed imtil the next day On the following 
day we left Valetta 'Harbor at about 4 p. m , and two hours later put mto Gozo Harbor, 
17 miles away, with a broken steam valve We left Gozo Harbor at about noon on 
February 17, and after buffetmg a very strong head sea for four hours, the Captain, 
actmg m deference to the wishes of those of the passengers who were still able to express 
themselves, turned the ship once more iuto Gozo Harbor and remained there until 7^ the 
next mommg, when the storm had to a certain extent abated At 10 a m on Sunday, 
February 19, we finally amved at Tunis. 

On February 24 I traveled to Sfax by rad, retummg to Turns the following day, 
and on March 1, I left Turns for Touggourt, an oasis village at the extreme southern 
limit of the Algenan railroad system. En route it was found necessary to break the 
journey for three days at Constantme, and the enforced spendin g of a portion of a day 
at Biskra, both in going to and coming from Touggourt, enabled me to get a ghmpse of 
this mteresting httle town which caters to those tourists who desu:e to get a first-hand 
idea of Saharan desert “atmosphere” without depriving themselves of the comforts of 
a European hotel I left Touggourt on March 9, amvmg in Algiers on March 12. 

After visitmg the Bouzareah Observatory, Algiers, and arrangmg for some coopera- 
tive observation there, I went to Oran for observations and returned to Algiers the snmA 
evening. On March 19, 1 observed diurnal variation of magnetic dechnation at the 
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magnetic station m the grounds of the Bouzareah Observatory, and on the two following 
days I made a senes of magnetic observations at the “Moureaux” station nearby, 
while M Baldet, of the Bouzareah Observatory, observed at the observatory station 
I left Algiers m the evenmg of March 23 by steamer for Marseilles, amvmg there in the 
mommg of March 25, and reached Barcelona, Spam, the followmg mornmg Owmg, 
however, to a blunder on the part of a railroad porter at Marseilles, my heavy baggage 
had been sent to another destmation, and a day was consumed m returmng to the French 
frontier station, where it was held until the customs formahties had been comphed with 
Table 45 gives the stations occupied, with dates of occupation and geographic 
positions, for additional details, see Descriptions of Stations and Table of Results. 


Table 45 


No 

Name 

Date 

Lat 

North 

Long East 

1 

Helwan Ohsermtory, Egypt 

19U 

Jan 7~11 

0 

29 

/ 

61 6 

o 

31 

/ 

20 

2 

Suez, Egypt 

Jan 

17-19 

29 

67 9 

32 

33 

3 

Jidda, A, Arabia 

Jan 

30 

21 

28 3 

39 

11 

4 

Jidda, B, Arabia 

Jan 

27-28 

21 

29 8 

39 

11 

6 

Yambo, Arabia 

Feb 

2 

24 

04 7 

38 

03 

6 

El Wedj, Arabia 

Feb 

3- 4 

26 

13 0 

36 

28 

7 

Tor, Egypt 

Feb 

5 

28 

14 4 

33 

36 

8 

Turns, Tunisia 

Feb 

22 

36 

45 5 

10 

07 

9 

Sfax, Tunisia 

Feb 

26 

34 

43 6 

10 

45 

10 

Touggourt, Algerian Sahara 

Mar 

7- 8 

33 

07 8 

6 

05 

11 

Oran, Algeria 

Mar 

17 

36 

44 7 

359 

24 

12 

Algiers, M, Algeria 

Mar 

20-21 

36 

48 1 

3 

02 


W C Parkinson, on Comparison Observations at Certain European Magnetic 
Observatories, March to September 1922 

On my arrival at Barcelona, after the completion of the reoccupations for secular 
variation m northern Africa, I went immediately to the Observatono del Ebro at Tortosa, 
Spam This was the first of a senes of magnetic observatories with whose standards 
I was to compare magnetometer-inductor 27, which m turn had been compared with 
the standards at Washmgton and at Watheroo, and would be finally compared at Wash- 
ington at the close of the expedition On the afternoon of my amval, I discussed with 
Father Rod^s the program of comparisons to be made. This program was carried out 
between March 30 and April 2, and on April 4 I left Tortosa, greatly impressed with 
the efficiency and zeal of the staff of the observatory, the good condition of their equip- 
ment, and the prompt, but at the same time careful, manner m which the resulting data 
are made available for pubhcation 

My next objective was the observatory at San Fernando, near Cadiz, and in order 
to reach it I had to travel by a rather circuitous route through Valencia and Madrid, 
changmg trams frequently en route. I arrived at Cadiz on April 6, and the same after- 
noon took my eqmpment out to the observatory at San Fernando, about 12 milAa distant 
Comparison observations were made at San Fernando between April 7 and 12 Mag- 
netically, San Fernando is a very disturbed station, owmg to the close proximity of 
electnc-car hnes Partly, I suppose, owmg to this disturbance, and because the nautical- 
astronomical work of the observatory is of more practical importance, the magnetic 
work takes a secondary place With the equipment used, and under the prevailing 
conditions, high observational accuracy is not to be expected 

The route from Cadiz to Coimbra, Portugal, via' Seville and Badajos, mvolved 
changmg of trams seven tunes durmg the 36 hours of travel, but notwithstanding I 
amved at Counbra on April 16 with my baggage intact. The same afternoon I took 
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my equipment out to the Coimbra Observatory and conferred with Dr. Carvalho In 
spite of an inferior instrumental equipment, I found the magnetic work there on a very 
satisfactory footing. Although the electric-car hues are not more than 400 meters 
distant at the nearest point, yet there is hardly any appreciable effect from them when 
makmg observations at the magnetic station m the observatory grounds Comparison 
observations were made at Coimbra between Apnl 17 and 21, and I left for Pans the 
following day by the Lisbon-Paris express. 

Actmg on supplementary mstructions, I interrupted my observatory comparisons 
at this pomt in order to attend the meetings at Rome of the International Geodetic and 
Geophysical Union, May 2 to 10, and to assist the Director, Dr L A. Bauer, in his duties 
as Secretary of the Section of Terrestnal Magnetism and Electricity. This visit also 
provided an opportunity for makmg compansons with the mstruments of the Itahan 
Magnetic Survey, in cooperation with Professor L Pallazo, at Terracina, Italy On the 
return to Pans, compansons were made at Val Joyeux on May 25 and 26, and going 
thence to Berhn, I made a series of observations on June 1 to 3 on pier 5 of the Potsdam 
Observatory, the station used by Mr Pearson m 1910 After a short leave of absence, 
comparisons were made at De Bilt, near Utrecht, m Holland, and at Rude Skov, Den- 
mark To reach Sodankyla, where the next compansons were to be made, I went first 
to Stockholm, and thence by steamer to Abo, Finland, at which place I arrived on the 
mormng of Jiily 9 Then followed a railroad journey of about 700 miles to Rovamemi, 
the capital of Fmmsh Lapland, near the head of the Gulf of Bothma Rovamemi is the 
northernmost point of the Finmsh railroad system, and the magnetic observatory of 
Sodankyla hes about 85 miles farther north by road Twice a week, when weather 
penmts, a mail automobile runs from Rovamemi to Ivalo, a settlement in Lapland 
nearly 200 miles distant, passing close to the Sodankyla Observatory I found on my 
arrival at Rovaniemi that there was an automobile scheduled to start that evenmg at 
10 o’clock. At this latitude, of course, there is no darkness in July. Accordingly I 
booked my passage, and the start was made pimctually at the time advertised There 
were fifteen passengers besides the driver and a postal official, and at the rear of the 
auto there was piled a great quantity of mail, parcels, and general merchandise I had 
some difficulty at the outset in convmcing the driver that the magnetometer could not 
be thrown in with the general cargo, and only decided the matter by carrying it on my 
knees for the whole journey. It was well, from the instrumental point of view, that I 
did, for though the roads were m very bad order, the driver kept up a consistently high 
speed 

I was set down from the auto m the neighborhood of the Sodankyla Observatory 
at about 3 o’clock m the mormng on July 12 Walkmg down to the River Kenu from 
the road, I could see the observatory on the farther bank, but there was no means of 
getting across The letter announcing the date of my arrival had not been received, 
and it was not until nearly four hours later that I was able to make my presence known 
and was rowed across to the observatory. After some needed rest, compansons with 
the Sodankyla magnetic standards were begun, being completed the following day, 
July 13 The staff of the observatory, Mr. B. Hy 3 u:ylainen, his wife, and one aid, deserve 
great credit for their operation of the instruments, both magnetic and meteorological, 
under rather trymg chmatic conditions at such an isolated post. Owmg to the unre- 
liabihty of the communication, I deemed it advisable at the first opportumty after the 
completion of the compansons, to take the post auto back to the rail-head, and I there- 
fore left Sodankyla at midnight on July 13, amving at Rovamemi the next mormng and 
at Helsmgfors in the evening of July 15 Here it was my pnvilege to meet Professor 
Melander, Director of the Finnish Meteorological Bureau and chairman of the com- 
mittee of the Fmmsh Academy of Science imder whose auspices the Sodankyla Magnetic 
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Observatory is operated I arrived again at Copenhagen on July 20, completing the 
comparisons at Bude Skov Observatory the same day, and reached London late m the 
following evenmg 

Beg innin g on August 1, comparisons were made successively at the Boyal Observa- 
tory, Greenwich, at the Eskdalemuir Observatory, Scotland, at the Boyal Observatory 
of Belgium at Uccle, and at the Kew Observatory 

At Teddington, durmg the early hours of the mommg of September 23, in conjunc- 
tion with Mr F E Smith, F. B S , Director of Scientific Besearch at the British Admiralty, 
I made a comparison of values of horizontal intensity obtained with magnetometer- 
inductor 27 and the Schuster-Smith electromagnetometer 

On September 30, I sailed from Liverpool for New York, amved m Washington on 
October 9, and reported to the Ofl&ce the foUowmg day 

Table 46 shows the observatories at which comparisons were made, with geographic 
positions and dates of the observations To the bst of European observatories have been 
added, for the sake of completeness, the Watheroo comparison at the begmmng of the 
expedition, the companson at Helwan, Egypt, durmg the Afnean work, and the com- 
parison at Washmgton, which closed the senes Further details will be given in a special 
report on Observatory Standards m a future volume of these Besearches 


Table 46 


No 

Name 

Date 

Latitude 

Long East 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

WaOi&roo Ohservatoryf Watheroo, Western Austraha 

Hetwan Ohs&naiory^ Helwan, Egypt 

Ebro Observatory, Tortosa, Spam 

Marine Observatory, San Fernando, Spam 

Meteorological Observatory, Coimbra, Portugal 

Terracma^ Italy 

Val Joyeux Observatory, ViUopreux, France 

Potsdam Observatory, Berlm, Germany 

De Blit Observatory, Utrecht, Holland 

Rude Skov Observatory, Copehbagen, Denmark 

Sodankyla Observatory, Sodankyla, Finland 

Royal Observatory, Greenwich, England 

Eskdalemmr Observatory, Eskdalemuir, Scotland 

Royal Observatory, Uccle (Brussels), Belgium 

Kew Observatory, Richmond, Surrey, England 

National Physical Laboratory, Teddington, England 

SUivdard'im,ng Magnetic Observatory, Washington, D C , U S A 

1922 

Jan 7-11 
fMar 30- 
\Apr 2 

Apr 7-12 
Apr 17-21 
May 16-18 
May 25-26 
June 1- 3 
/June 30, 

\July 1- 3 
July 5- 6,20 
July 12-13 
Aug 1- 3 
Aug 13-16 
Aug 21-24 

Sep 19-25 

Sep 22-23 

0 f 

30 18 9 S 
29 61 6 N 

^40 19 2 N 

36 27 7 N 

40 12 4 N 

41 17 0 N 
48 49 4 N 
62 23 N 

}62 06 6 N 

56 60 6 N 
67 22 1 N 
51 28 6 N 
56 18 9 N 

60 47 9 N 

61 28 1 N 
51 26 N 
38 67 4 N 

0 / 

115 53 

31 20 

0 30 

353 48 
351 35 

13 14 

2 01 

13 04 

5 11 

12 27 

26 39 

0 00 
356 48 

4 21 
359 41 
359 40 
282 56 


J E. Sanders, Jr , on Magnetic Work in the Azores, Madeiras, Canaries and 

Morocco, May to August 1925 ’ 

In accordance with the instructions of the Assistant Director dated April 20 1925 
I left New York on May 14, and arrived at Ponta Delgada, San Miguel Island, Azores’ 
on May 23, 1925 My instrumental outfit consisted of magnetometer-mductor 26 two 
^If-second chronometers, watches, and accessones I was met aboard the ship at 
Ponta Delgada by Colonel F A. Chaves, Director of the Meteorological Service of the 
Azores In conference with him a plan for instrumental comparisons and reoccupations 
of selected stations m the islands was outhned It was decided to malrA use of pillars 
previously erected by Colonel Chaves, from which known azimuths had already been 
^tern^ed In accordance with that plan, complete comparisons were made at Ponta 
Delgada, and reoccupations made of Meteorological Service stations on Terceira Flores 
and Fayal Islands, the party returmng to Ponta Delgada June 18. There are but two 
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boats each month between the islands, and these usually stop one day at each port, but 
the stay in port was much shorter on this tnp Only hasty observations at each station 
are possible under such conditions unless one is wiUmg to spend two weeks at each island 
It was possible to make observations for decimation on this tnp only because well- 
marked stations were available where marks of known azimuth could be used. Astro- 
nomical observations were quite impossible because of cloudmess at this season In 
addition to the clouds at higher altitudes, each day a very heavy fog covers the islands, 
often making it impossible to see a mark as close as 30 meters I was told that from 
August to November the conditions m this respect m the Azores are much better. 

The native tongue is Portuguese, though one can find many on each island who are 
able to speak Enghsh While illiteracy is common, the people are very shrewd when it 
conms to bargaimng with the foreign traveler None of the islands have docking facihties 
in the harbors for the larger vessels, and it is necessary to go ashore m launches or row- 
boats On these small boats each of the crew will attempt to collect for the passage, 
while the proper person to receive payment is the head boatman ashore Another 
difficulty which the traveler must meet is the existence of two money systems, the 
insular or “weak” money and the Portuguese or “strong” money The difference 
between the two systems, using the same denommations, is about 20 per cent Natives 
are qmck to take advantage of the traveler’s ignorance or confusion, to the latter’s dis- 
advantage It IS best to keep all money in the strong exchange, as the correspondmg 
value in the weak can be readily calculated 

Throughout the work m the Azores, most courteous and generous assistance was 
received from Colonel Chaves and his assistants at the various island stations He 
accompamed me on the tnp among the islands and our work was greatly expedited by 
the provision of a boat, for which he had made arrangement m advance, waiting to take 
us ashore at each stop 

From the Azores I arrived at Funchal, Madeira, on June 22, reoccupied the two 
former C I W stations, and left for Morocco on July 4 Here the mihtary authonties 
and other officials were most courteous m the assistance given and showed great interest 
in the work of the Department On July 4, I was fortunate in being able to secure 
passage direct to Tangier, Morocco, where I amved at noon on July 6, though rough 
weather delayed landing imtil evenmg Magnetic observations at Tangier were made 
on July 7 and a start was made by autobus for Larache on the following day Owing 
to mechamcal troubles, small cars had to be substituted for the bus when but a short 
way out, and as these could not accommodate both passengers and luggage, I returned 
to Tangier and made the tnp the followmg day Building operations made impossible 
the exact recovery of the station of 1912 at Larache, where two stations were occupied 
on July 10 The following day I left for Rabat Again finding it impossible to carry 
all my baggage, I left the trunk to follow the next day, but was obhged to return for it 
after waitmg imtil the 14th 

The conditions m Morocco at this time made entrance into the French zone some- 
what difficult The thoughtfulness of Colonel Chaves in notifymg the Chief of the 
Meteorological Service m advance of my commg, furnished an mtroduction that proved 
quite helpful After the hohdays of July 13 and 14, the requisite official pass was 
obtamed, and the C I W. station of 1912 was reoccupied After completmg work at 
Rabat, I went to Casablanca, and then directly to Marakech, occupying a class I station, 
and returmng to Mogador on July 26 At Casablanca I found that a steamer was 
about to leave for the Canary Islands and that the next was 20 days later I therefore 
abbreviated the work at that station, and sailed for the Canaries on July 31. 

Throughout the work in Morocco, all travel was by automobile There are excellent 
roads from Tangier to Marakech and Mogador There is also a railroad parallelmg 
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the highway, but it can not compete with the excellent bus hnes which operate daily 
between all pomts In spite of the RiflB,an difficulties, the coast towns are carrymg on 
an enormous export trade, Casablanca, according to statistics for 1924, ranking seventh 
among the ports of France and her possessions 

The first stop m the Canaries was at Santa Cruz, La Palma Island, not hitherto 
visited by observers of the Department A new station was estabhshed there on August 
3. The old station at Santa Cruz, Tenerife, was reoccupied August 4 and 6, and that 
at Las Palmas, Gran Canana, on August 7 My instructions called for stations in the 
Cape Verde Islands and a reoccupation at Rio de Oro on the west coast of Africa No 
feasible way was found of reachmg the Cape Verde Islands from the Canary Islands 
There was one boat a month to Rio de Oro, but the length of the stay there was insufficient 
for the desired observations, and absence of opportunity for observations en route 
either way made it impracticable to make that tnp 

On August 22, I left the Canary Islands for Freetown, Sierra Leone, and arrived 
there on August 28 

Table 47 is a list of the stations occupied, with dates of occupations and geographic 
positions, for additional details, see Descriptions of Stations and Table of Results 

TabiiE 47 


No 

Name “ 

Date 

Lat 

North 

Long East 



19^5 

0 

/ 

0 

/ 

1 

Ponta Delgada, A 

fMay 24-26 
\june 6 

] 37 

44 8 

334 

20 

2 

Ponta Delgada, Obaenatory 

June 2-10 

^ 37 

46 4 

334 

21 

3 

Ponta Delgada, C 

June 12 

37 

47 2 

334 

14 

4 

Angra 

June 14,18 

38 

38 8 

332 

47 

5 

Horta 

June 15 

38 

31 6 

331 

22 

6 

Santa Cruz 

June 16 

39 

26 8 

328 

52 

7 

Funchal^ A 

June 23,24 

32 

38 0 

343 

05 

8 

Funchal^ C, D 

June 25 

32 

37 2 

343 

04 

9 

Funchal, B 

June 27,30 

32 

37 8 

343 

05 

10 

Tangievy A 

July 7 

35 

47 8 

354 

08 

11 

Larache^ B, C 

July 10 

35 

12 5 

353 

50 

12 

Rabat 

July 16,17 

34 

01 5 

353 

10 

13 

Marakech, A, B 

July 20-24 

31 

37 0 

352 

00 

14 

Mogador 

July 27,28 

31 

31 9 

350 

16 

15 

Casablanca 

July 30 

33 

34 2 

352 

23 

16 

Santa Cruz, La Palma Island 

Aug 3 

28 

41 4 

342 

16 

17 

Santa Cruz^ Tenerife Island 

Aug 4, 5 

28 

28 1 

343 

45 

18 

Los Palmas, A, B 

Aug 8-17 

28 

07 7 

344 

33 


® The stations are in the following countries or island groups Nos 1 to 6, Azores Islands, Nos 
7 to 9, Madeira Islands, Nos 10 to 15, Morocco, Nos 16 to 18, Canary Islands 


J E Sandeks, Je , ON Magnetic Work in Sierra Leone and French West Africa, 

Attgust to December 1925 

From the Canary Islands I went directly to Freetown, Sierra Leone, arriving there 
on August 28 Unfortunately, September is one of the months of maYirmim ramfall, 
and this made the task of securmg magnetic observations very slow and difficult During 
the month the stations at Freetown, Bo, and Moyamba were reoccupied On September 
22 I went to Conakry, French Gmnea Here also ram fell constantly Magnetic 
observations were made, but astronomical observations were impossible I decided 
therefore, to return to Dakar, Senegal, where conditions were not so bad At Dakar^ 
shght showers followed by occasional tornadoes late m the afternoon, signified that the 
rainy season there was about over Two weeks were spent m Tnakiug observations and 
preparing for a trip mto the interior I took advantage of my presence at the capital 
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of French West Africa to secure from the Governor-General, M. Card, a letter of intro- 
duction to the lieutenant-governors and adnumstrators throughout French West Africa, 
which afterwards proved to be most helpful. The services of Mr Clarence Macy, 
Amencan consul, were of great value in presenting my requests before the government 
officials, as well as m arranging the details of my work I was also fortunate in meeting 
Mr Constant Southworth, an economist from Washington, who also desired to malfft 
a trip into the mterior in the course of his mvestigations of the economic conditions of 
the African colomes. It was to our mutual advantage to make the trip together and, 
accordmgly, we set out by rail from Dakar on October 13, for Kayes on the upper Senegal 
River 

Our first destmation was Tambacounda, the mid-pomt of the Dakar-Kayes rail- 
way The train arrived at that station about 3 o’clock m the mommg, while all members 
of our party were asleep We were wakened by the noise of the engme in leavmg the 
station, and were able hurriedly to leave the tram with only hand baggage Other 
parts of the equipment had been earned oh It was not until October 19, therefore, 
that we were able to finish the work and proceed to Kayes 

At Kayes there was no hotel, and we spent the first night, from the time of our arrival 
about midmght, in the railway station The next day the French deputy very graciously 
gave us quarters in one of the government houses After the conclusion of our work, 
arrangements had to be made for our descent of the Senegal River As the last trip 
for the season of the river steamer, the Bant, had been made, it was necessary to go 
by native sailboat or “chaland.” There were many of these leavmg Kayes, but an 
owner wiUmg to take white passengers was not so easily found. The space necessary 
for two whites, according to the black skipper, was enough for six or seven black pas- 
sengers, hence he wanted a good price for our passage. On October 29, we left Kayes 
for Matam, French Soudan, on a chaland which earned as fellow-passengers about 30 
blacks with their many goats, dogs, monkeys, and sundry other pets 

On November 3, the chaland left us at Matam, and proceeded on down the river 
The administrator gave us the only quarters available, a very small one-room house 
which proved to be only large enough for our baggage This was not a great hardship, 
for eatmg and sleeping under the trees was pleasanter, on account of the heat Because 
of the myriads of mosquitoes it was necessary to eat early and to retire under our nets 
before dark On November 8, we took passage on another chaland for Podor, and this 
leg of the journey was one of lasting memory Throughout the trip we encountered 
contrary winds, and our little sailboat was obliged to tack continually in the narrow 
nver, thereby doubhng the distance traveled Of greater annoyance, however, was the 
smallness of the boat, which made it impossible to escape intimate contact with the 
countless cockroaches with which the chaland was mfested, at night they fairly covered 
the walls of the boat and sleep was disturbed by their crawlmg over our bodies and their 
nibbling at our toes After one week in this craft we arrived, on November 15, at our 
next destination, and left without regret the dirty httle boat for the clean quarters 
given us by the French admimstrator. 

On the three foUowmg days observations were made at Podor repeat and auxihary 
stations, and preparations were all made for leavmg on the Bant on Sunday morning 
As the steamer was not to leave until 7 am. we slept ashore, and arrived at the wharf 
with all baggage an hour before that time, only to find that the steamer had left in the 
mght It would have been little trouble for the commissaire to have told us the change 
in plans, but he did not, and we were apparently doomed to another trip on a native 
chaland On November 27 we secured passage on a large sailboat belongmg to one of 
the commercial houses The winds this tune were most favorable, so that we arrived 
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at St Lotus, at the mouth of the Senegal River, on the morning of December 1, concluding 
a tnp of 1,000 kilometers on the Senegal River 

Throughout the trip I had been accompamed by Mr. Southworth, whose compamon- 
ship was greatly appreciated, and to whose valuable services as mterpreter I am much 
mdebted As cook-boy I had taken a Calaba from Nigeria who rendered fair service 
There were few vegetables to be had, so that chickens, eggs, and rice constituted the 
chief items of food, and these were often hard to get Frequently the natives would 
refuse to sell to white men On approachmg several of the villages they retired to their 
huts, taking with them their chickens and goats, and dechned to come out as long as 
we remained in the village Notwithstandmg the great discomfort of some parts of the 
journey, there was partial compensation in the opportumty afforded of observmg the 
hvmg habits of the black people as they were exhibited m the close quarters aboard the 
chaland 

Everywhere on the journey most courteous attention and every possible assistance 
were extended by the French authorities Besides invaluable assistance given by his 
excellency the Governor-General and by the American Consul, already mentioned, special 
mention should be made of the helpful services so freely given by M Joseph Court, 
Secretaire General du Senegal, St Louis, and M Jouve, Fonctionnaire at Kayes 

From St Louis I went at once by way of Dakar to Conakry and completed the 
work which had been interrupted by the incessant ram m September Plans were 
here made for undertakmg a more extended tnp, first to the headwaters of the Niger, 
thence down that river by way of Timbuktu to Lagos, Nigena After completing 
the observations and spending Christmas day with fnends at Conakry, I was ready on 
December 29 to take the weekly tram for Kankan Just before the tram pulled out I 
received the season’s greetings cabled by the Department, and my mail, which Mr. 
Smith, of Elder Dempster Company, was so kmd as to send to the tram Thus at the 
close of the year I was ready for the extended inland expedition on which I was to reoccupy 
stations of Berky and Sawyer along the course of the Niger River 

Table 48 shows the stations occupied, with dates of occupation and geographic 
positions, for additional details, see Descriptions of Stations and Table of Results 


Table 48 


No 

Name ® 

Date 

Lat 

North 

Long East 



1925 

0 

f 

O f 

1 

Freetown 

Sep 4, 5 

8 

29 7 

346 44 

2 

Bo 

Sep 10,11 

7 

67 8 

348 11 

3 

Moyamha 

Sep 14 

8 

09 2 

347 32 

4 

Dakar, A, B 

/Oct 6-11 
\Deo 9,11 

}l4 

42 0 

342 34 

5 

Tambacounda 

Oct 18 

13 

47 4 

346 22 

6 

Kayes, A, B 

Oct 21-24 

14 

26 8» 

348 34 

7 

Matam, A, B 

Not 4- 6 

15 

39 3‘ 

346 46 

8 

Podor, A, B 

Not 16-18 

16 

39 4» 

345 03 

9 

St Louis, A, B 

Dec 3, 4 

16 

02 8» 

343 31 


® The stations are m the following countries Nos 1 to 3, Sierra Leone, Nos 4 to 9, French 
West Afnca 

^ Mean of two stations 


J. E Sanders, Jr , on Magnetic Work in French West Africa, from Conakry to 
Cotonou, by Way of Niger River and Dahomey, December 1925 to April 1926 

Saihng from Dakar, I arrived at Conakry December 18, 1926, and completed there 
the magnetic observations which had been prevented during September by the continuous 
rams. I spent Christmas Day with friends, and December 29 took the weekly tram for 
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Kankan On amvmg there after an intermediate stop for observations at Mamou, it 
was foimd that, because of the low stage of the water, no steamers were gomg down to 
Bamako, French Soudan, and it would be necessary to go overland by automobile This 
overland route hes between Kouroussa and Bamako, a distance of about 400 kilometers, 
and the tariff for this trip, often made in a smgle day, is 2,600 francs, about equal to 
the fare by rail to Conakiy, by sea to Dakar, and thence to Bamako by rail through 
Senegal Fortunately, the American Mission at Kankan wass endin g a camionette to 
Bamako to get other members of the Mission for the annual convocation to be held at 
Kankan, and passage was secured upon it While at Kankan an option was secured on 
a wooden chaland belongmg to the Mission for use m descending the Niger 

Retummg at once to Kouroussa from Kankan, a magnetic station was occupied m 
time to leave January 7 for Bamako, where we arrived the followmg evening Interest- 
mg features of this trip were the stop at Yirikm, where one of the few saw-miUs m French 
West Africa is located, and where fresh grapefruit and strawberries were to be obtamed 
We spent the mght at Sigiri at the American Mission, and attended one of their rehgious 
services It was held m the mission chapel and well attended, though twice interrupted 
by the general exit of aU, first because of a native dance with tom-toms at the front of 
the chapel, and then by a shower of stones on the metal roof overhead (said to be of 
common occurrence) 

At Bamako, final arrangements for the long descent of the Niger River had to be 
made. The navigation company advised either buying or renting a chaland for the 
entire tnp But there was none for sale at Bamako, and owners of chalands for rent 
would not permit their boats to go below the rapids of Labbezanga The chaland for 
which provisional arrangements had been made at Kankan with the Amencan Mission 
was sent for and, while waitmg for its arrival, I went to Kouhkoro and made magfietic 
observations, retummg to Bamako January 20 Here I met Mr Leland Hall, of Harvard 
Umversity, who had just returned from a two-months' stay at Timbuktu and who was 
anxious to make the trip down the Niger An arrangement to make the journey together 
was fortunate for me, for m addition to being a most amiable companion, Mr TTnll 
spoke French easily and rendered valuable service as interpreter The chaland arrived 
from Kankan on the last day of the month, and as the water was too low to pass the 
rapids between Bamako and Kouhkoro, it was necessary to ship it over the railroad 
We arrived February 6 at Kouhkoro and again met the Commandant of the Circle of 
Bamako, who was there for the day He had given valuable assistance m the earher 
preparations and now put me imder additional obligation m arrangements for unloadmg 
the chaland and for necessary repairs These were considerable, as exposure to the Sun 
on the rail trip from Bamako had opened the seams and made a complete recalkmg 
imperative. This is usually a ten-day job for the black man, but with two black men 
working day and mght under constant supervision, the chaland was launched at 2pm, 
Sunday, February 7, and at 5>* 16“ Mr Hall and I, with Momo, our cook boy, and 14 
black punters or laptots, went aboard and the descent was begun. 

At Segou, where there is a large cotton-experiment station in charge of an American 
agricultural expert, we made an exact reoccupation of the C I. W. magnetic station of 
1913. At Mopti, at the junction of the Bam River with the Niger, where the extensive 
nce-growmg plantations are protected by dikes extending many miles along the nver, 
we were not so fortunate, as, because of the growth of the villages, the former station 
could not be recovered, and two new ones were established Beyond Mopti, the green- 
ness of the fields began to give way to barren, sandy soil, and it was evident that we were 
approaching the sand-dunes of the desert. The first mght out of Mopti we had our first 
bad luck. We had been travelmg both mght and day and often ran upon sand-banks 
and other obscured obstructions About 9 o’clock on the evemng of February 19 the 
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boat ran upon a hidden log The laptots pushed off and continued down stream We 
had gone to bed, but were wakened a httle later with about 10 inches of water in the 
bottom of the boat Upon mvestigation we found that a large hole had been made in 
the bow The rest of the mght was spent ashore, where we were serenaded from time to 
time by the hyenas in the bush near at hand Fortunately, extra tar and oakum had 
been placed aboard, so that by noon we had repaired the damage and were on our way 
again 

February 24 was spent in reoccupsong the magnetic station at Niafunk6 We 
continued the next mornmg on the last leg of our journey to Timbuktu, where we arrived 
on the last day of the month, three weeks to the hour from the time we left Kouhkoro 
In the dry season one must leave the river at Kabara and make the 10 remammg kilo- 
meters to Timbuktu by horse, we were able, however, to ascend the canal with the 
chaland to our destination Timbuktu, although still very mterestmg, is no longer the 
mysterious city of days gone by No longer one of the great Arab teaching centers and 
no longer under the rule of the Pasha of Morocco, Timbuktu is now on the declme 
The hospitahty, however, with which we had been met at other posts was not lacking 
here We were given rooms in the governor’s palace and every courtesy for our personal 
comfort and facihty for the prosecution of our work by the French officials We left 
this mterestmg old city with regret March 12 to continue our trip down the Niger At 
11 o’clock we arrived at Kabara by horse, having sent the chaland on ahead, and an 
hour later the 14 black laptots poled us out mto the stream and took up their paddles 
From Timbuktu on the water is very deep and paddles replaced the poles by which we 
descended the shallower waters above 

On the evening of March 20 we arrived at Burem, the first French post after leaving 
Timbuktu We were glad of the opportumty of discharging the Timbuktu laptots, who 
were getting restless on account of the length of the trip Observations were made 
here while Mr Hall got the new crew of laptots ready to go, so that at 1 o’clock we 
resumed the descent We found it advisable to agam change laptots as soon as possible, 
and so stopped at Gao long enough to take on a new crew for the trip to Ansongo, where 
we arrived on the afternoon of March 26 

Observations were made on the followmg mornmg while Mr Hall assembled a new 
crew, with which we left m the afternoon for Nianiey Between Ansongo and Tilla- 
berry we changed crews three times The first crew accompamed us to the head of the 
rapids of Labbezanga, where we took on the second, who knew the river well from the 
village They carried us only through the rapids, one chute of 100 yards being the most 
difficult The fact that we passed the rapids safely, while an iron chaland just behind us 
hit the rocks several times proved that we were fortunate m securmg the Labbezanga 
men to take us through The Administrator at Gao had mformed us that the village of 
Labbezanga was a httle hostile to the French at the time, having refused to serve the 
Governor-General a short time before However, when we arrived at Labbezanga we 
sent the chief of our crew over to see the chief of the village with a few kola nuts as a 
gift, and asked for the laptots to put us through the rapids Either the kola nuts oi a 
reputation for treatmg our men justly, or both, brought the men m a short time, apparently 
anxious to serve us, and doubtless they would have been glad to contmue had we not 
already arranged by telegram from TiUaberry for the crew to be sent up the river to 
meet us just below the rapids 

We arrived at Niamey, Niger Territory, April 2, and were cordially received by 
the French Admimstrator Owmg to changes m laying out the village and the construc- 
tion of new houses, the former station was impracticable, and two new ones were estab' 
hshed After engagmg new laptots, we set out on the afternoon of April 4 for Gaya, at 
which place our journey by river would terminate. Fortunately, the Government was 
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m need of a chaland and arrangements were readily made at Niamey for the sale of our 
boat, to be dehvered to the Government oflScials upon reaching Gaya At Gaya, Mr 
Hall, who was eager after ten months m French Soudan to return to France, left immedi- 
ately for Cotonou It had been just two months that we had traveled together from 
Kouhkoro, and it was with regret that I bade him good-bye after our most enjoyable 
journey together After carrying out the magnetic program at Gaya, I left by the 
weekly autobus, Apnl 16, for Cotonou. Intermediate stops for magnetic observations 
were made at Sav4 and Parakou Cotonou was reached April 22 

At Kandi in Dahomey the first ram for several months was encountered. The 
quick descent from the sandy, dry regions to the hot and humid coast at Cotonou made 
the change m the chmate most noticeable, and to this I attribute the return of mild 
attacks of fever The work at Cotonou was completed and I left for Lagos, Nigeria, 
May 4 Throughout the journey m French West Africa, every possible courtesy, 
pnvate and official, was extended, and every lone post entertamed us most hospitably. 


Table 49 


No 

Name ® 

Date 

Lai North 

Long Bast 

1 

Conakry^ A, B 

im-m 
Deo 19-23 

o t 

9 30 9 

0 f 

346 16 

2 

Mamout A, B 

fDeo 30- 
\Jan 1 

Jan 6 

1 10 22 9 

347 65 

3 

Koiiroussa 

10 38 8 

350 06 

4 

Kouhkoro t A, B 

Jan 13-18 

12 52 5 

352 27 

5 

Segou, A, B 

Veb 10-12 

13 26 7 

353 43 

6 

Moph, A, B 

Feb 17-19 

14 29 8 

356 47 

7 

NiafunkSt 

Feb 24 

15 66 6 

356 00 

8 

Twibuktu, A, B 

Mar 4-8 

16 46 3 

356 58 

9 

Bourem 

Mar 22 

16 66 7 

369 37 

10 

Anaongo 

Mar 27 

16 39 7 

0 30 

11 

Niamey t A^ B 

Apr 2- 4 

13 30 5 

2 07 

12 

Oaya, A, B 

Apr 9-14 

11 62 7 

3 31 

13 

Parakou 

Apr 18 

9 21 2 

2 40 

14 

Savi 

Apr 21 

8 02 1 

2 31 

15 

Cotonou, A, B 

Apr 27-29 

6 21 5 

2 25 


® All stations are in French West Africa Where positions of stations A and B differ, that 
for A is taken 


There are hotels and buffets along the railroads and the Niger River as far as Kouli- 
koro, and travehng is a simple matter Below Elouhkoro from August to January, the 
flood season, there is a weekly steamer as far as Timbuktu But if one is to go below the 
latter point it is better to buy or rent a boat at Kouhkoro for the entire trip If pur- 
chased, there is usually a ready sale for it at the end of the journey in Niger Territory. 
A chaland 12 meters long and about 3 5 meters wide was found ample for two white men 
to hve aboard It was quite large enough for two X-type camp-beds to be placed in the 
forward half at mght, and for two deck-chaus and a folding table in the day Baggage, 
eqmpment, and supplies were kept aft and still left room for the cook-boy to perform his 
duties One needs the usual campmg outfit, except the tent. European goods and foods 
can be purchased at all the posts, but it is advisable to purchase these as near the coast 
as possible, as the cost of transportation to the interior makes such goods come high 
Durmg the fall and winter months one may obtain fresh vegetables from the splendid 
gardens at all the French posts Chickens, eggs, fish, and fresh mdk are usually obtam- 
able at the native villages along the river A rifle and shot-gun (12-bore), while not 
necessary, may be carried with advantage, as the number of ducks along the river is 
astomshmg These are found dehcious at first, though after having eaten a few one 
senses a feehng of disgust for aU fowl, however, it keeps up the spirit of the laptots to 
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add the game to their chop Deer and antelope are plentiful and dehcious It is always 
best to wire ahead for laptots or other required labor, and it is usual to find the request 
fulfilled upon arrival Above Timbuktu an interpreter is not essential, but below that 
post one finds few natives speakmg Trench, and an mterpreter becomes a necessity 

From the time of leavmg Dakar m the middle of December imtil arrival at Cotonou, 
Dahomey, at the end of the following Apnl, 25 stations in 15 locahties were occupied, 
makmg the average time for each locahty about 9 days and the field cost about $32 
Of about 3,000 miles of travel, 500 were by sea, about 700 by railroad, and the same by 
automobile, the remainder being by nver chaland Thus the average travel for each 
locahty occupied was about 200 miles. 

Table 49 shows the stations occupied, with geographic positions and dates of occupa- 
tion, for additional details, see Table of Results and Descnptions of Stations 

J E Sanders, Jr , on Magnetic Work in Guinea Coast and Nigeria, May 

TO December 1926 

Mr Sanders contmued m the field after the work described m the precedmg reports 
through the remamder of the year 1926 After reachmg Lagos, Nigeria, he began a 
series of reoccupations westward along the coast of Upper Gumea, but as the ramy 
season had set m his progress was greatly hmdered Leavmg Lagos May 30, he occupied 
stations in 3 locahties in Gold Coast Colony, followed by 3 m Ivory Coast, an inland 
station at Bouak4 bemg included among the latter Delays because of incessant rams 
and occasional attacks of fever, as well as the mevitable delays m securmg transportation, 
retarded his progress so that it was August 8 when he arrived at Cape Palmas, Liberia 
Known local disturbance m the vicimty of Cape Palmas required the estabhshment of a 
group of stations withm a comparatively small area there Continued unfavorable 
weather and infrequent commumcation made it advisable to omit the proposed visit to 
Smo and Monrovia, and he sailed agam for Lagos, September 11 Prevented by con- 
tmual rams from makmg further observations, he decided to go at once to the head- 

Table 60 


No 

Name® 

Date 

Lat 

North 

Long East 

1 

Lagosy A, C 

me 

May 16-26 

0 

6 

f 

26 9 

0 

3 

/ 

24 

2 

Accra, A, JB, C 

June 4-11 

6 

32 5 

359 

49 

3 

KuTnasi, A, B 

June 17-22 

6 

41 0 

368 

26 

4 

Sekondi, 19S6 

June 26 

4 

56 4 

358 

IS 

5 

Grand Basham, A, B 

fJuly 12-13, 
lAuc 4 

} ® 

11 8 

356 

15 

6 

Boua1c4, A, B 

July 21-22 

7 

42 

355 

00 

7 

Ahidgan 

July 26 

6 

19 

356 

58 

8 

Cuttington, A, B 

Aug 14-21 

4 

23 3 

352 

19 

9 

Cape Palmas, A, B, C 

fAug 26- 
\Sep 9 

} ^ 

21 6 

352 

16 

10 

Harper 

Sep 1 , 2 

4 

22 2 

352 

16 

11 

Oaroua, A, B 

Oct 21-25 

9 

17 6 

13 

24 

12 

Yola, A, B^ 

/Oct 30, 
\Nov 1 

} ^ 

16 3 

12 

28 

13 

Amar 

No\ 10-11 

8 

40 9 

10 

23 

14 

lh%, A, B 

Nov 13-15 

8 

10 8 

9 

44 

15 

Lokoja, A, B 

Nov 23-26 

7 

48 3 

6 

44 

16 

Jebha, A, B 

Dec 4- 6 

9 

07 7 

4 

49 

17 

Zar%a, A, B 

Dec 10-11 

11 

06 8 

7 

43 

18 

Kano, A, B 

Dec 21-27 

12 

01 0 

8 

33 


® The stations are located in the following countries Nos 1, 12 to 18, Nigeria, Nos 2 to 4, 
Gold Coast Colony, Nos 5 to 7, Ivory Coast, French West Africa, Nos 8 to 10, Liberia, 
No 11, Cameroun, Where positions of stations A and J? differ, that for A is taken 
^ Yola is ^ proximate reocoupation of Jimeta, 1914 
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waters of the Benue River and work down that stream while the stage of the water was 
sufficient for naviga,tion Mr Sanders accordi gly left for Burutu September 26, took 
toe nver steamer directly to Yola, and made the short overland journey thenbe to 
Lraroua, Lameroun, on horseback He arrived at Garoua, October 17, and after the 
completion of the desired observations returned to Yola, and began the descent of the 
iienue Jtiyer, NoveiaheT 3. Stops were made for observations at Amar (November 10 
aM 11) at Ibi (November 12 to 15), and at Lokoja (November 20 to 26) From Lokoja 
where toe Benue River joms the Niger River, he ascended the latter as far as Baro by 
river stoamer, and completed the journey to Jebba by railroad, gomg by way of Minna. 
Again by means of the railway he went northward to Zaria, where observations were 
made, and thence to Kano, near the northern limits of toe colony. Here it was found 
farther northward and plans were made to start about January 1 
1927, on an werland tnp to Fort Lamy on Lake Tchad, and from there to work south- 
ward to the Congo River 

The stations occupied are given in Table 50, together with dates of occupation and 

geopaphic positions; for further details, see Table of Results and Descnptions of 
Stations, ^ 

J. Shearer, on Magnetic Work in Western Australia, October to November 1921 

Acting under mstruction of the Director, I was detached from the Watheroo Observa- 
tory for a month s field work, at first with Mr F Brown, and later alone, reoccupying 
secular-variation stations m Western Australia. After arriving m Perth on the mormng 
29 and completing official business, I proceeded to Cottesloe and assisted 
Mr ^ Brown m the reoceupation of the C I W station there. At Bunbury,'“the next 
station visited, evidences of local disturbance were present, so that a pew station had 
to be chosen, and the usual monthly diumal-variation observations were made jointly 


Table 61 


No 

Name 

Date 

Lat South 

Long East 



imi 

0 / 

0 / 

1 

Cottesloe, A 

Oct 30 

31 59 1 

116 46 

2 

Burtbury, A 

/Oct 31- 
\Nov 3 

} 33 20 1 

115 37 

3 

Bunbury, B 

Nov 2- 3 

33 20 6 

116 38 

4 

Katanmno 

Nov 6 

33 41 3 

117 34 

5 

Narrogin 

Nov 7 

32 55 8 

117 10 

a 

Northam 

Nov 10 

31 38 a 

116 40 

7 

Southern Cross 

Nov 11-12 

31 13 6 

119 20 

8 

Coolgardie 

Nov 14-16 

30 57 1 

121 10 

9 

Leonora 

Nov 19 

28 61 0 

121 18 


With Mr Brown Complete observations were made at Narrogin on November 7 
after which Mr Brown left for Perth, and I proceeded alone to Northam Leaving 
Northam, I turned eastward and visited successively Southern Cross, Coolgardie, and 
Leonora, completing work at the last place on November 21 Because of the necessity 
of returmng to Watheroo within the month, and because of the infrequent train service, 
I was obliged to omit two pomts which were designated for secular-variation observa^ 
tions, Norseman and Laverton. Leaving Leonora on November 22, I arrived at Perth 
the following day and reported back at the Observatory at Watheroo on Saturday, 
the 26th ^ 

All the travel had been by rail, the total distance bemg about 1,700 miles, or the 
distance m the field about 1,450 miles, an average of about 180 miles per station. The 
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field cost per station was about $26 It is a pleasure to acknowledge the valuable 
assistance rendered by the Government Astronomer, H B. Curlewis, m the matter of 
obtaining tune signals 

Table 51 shows the stations occupied, with dates and geographic positions, for 
additional details, see Descriptions of Stations and Table of Results 

Synopses op Additional Magnetic Surveys, 1921 to 1926 

Carnegie Shore Stations — ^A complete report of the work done on Cruise VI 
been pubhshed m Volume V of this senes, and that portion accomplished up to the 
end of 1920 at shore stations has also been pubhshed m Volume IV. The Carnegie 
left Washmgton m October 1919, and after crmsmg m the Atlantic, the Indian, and 
the Pacific oceans, amved at San Francisco, Cahforma, February 19, 1921, where she 
remained until March 28 undergoing repairs She then put m successively at Honolulu, 
Hawauan Islands, at Apia, Samoa Islands, and at Balboa, Canal Zone 

Table 52 shows the stations occupied at each of these ports durmg the year 1921, 
with the dates of occupation and geographic positions The magnetic results and the 
details regarding the shore stations are repeated m this volume for the sake of complete- 
ness and will be found under Table of Results and Descriptions of Stations 


Table 52 


No 

Name 

Date 

Latitude 

Long East 

1 

San Francisco, Port ScoU^^ A, B 

mi 

/Feb 2fr- 
\Mar 17 

e t 

}37 48 7 N 

O f 

237 31 

2 

Ban Rafael 

Mar 18 

37 68 6 N 

237 27 

3 

Honolulu ^ 

Apr 16-26 

21 19 2 N 

201 56 

4 

Apia • 

July 1-20 

13 48 4 S 

188 14 

5 

CoXon, Sweetwater 

Got 12 

9 21 3N 

280 03 

6 

Old Panama, A 

Oot^ 17 

9 00 2 N 

280 31 


® At San Tranoisoo the station at Fort Scott was substituted for that at Goat Island, which 
was no longer available 

® At Honolulu, observations were made at Sisal, Honolulu Magnetic Observatory Pter A, 
and stations A and B 

• At Apia, observations were made at the Apia Observatory, Norik Pier, S E Pier, and West 
Pier, and at stations A and B 

Fhre E Cohn — the general survey of Madagascar, Mr Brown found it impossible 
to visit Tamatave on the east coast on account of conditions i^quirmg a quarantine 
agamst that place when he reached that vicmity In order to fill m the gap m the hue 
of stations along that coast caused by this omission, Pdre E Cohn, late director of the 
Tananarive Observatory, volimteered to make the observations when opportumty 
presented itself. This he was able to do, and he observed at Fenenve also on the same 
occasion, and kmdly supplied the Department with his results The dates of these 
observations and the geographic positions are given m Table 63. Additional details 
are given m the Descriptions of Stations and the Table of Results 


Table 53 


No 

Name 

Date 

Lat South 

Long East 

1 

Tamatave 

mt 

Sep 15-29 

o / 

18 09 6 

0 / 

49 24 

2 

Fenenve 

Sep 21 

17 22 4 

49 23 


G* P • Eodwell and A. L. Kennedy — The Department has been fortunate in the con- 
tmued cooperation of the Government Astronomer, G. F Dodwell, of South Australia, 
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and the Assistant j^tronomer, A L. Kennedy. Mr Dodwell secured some data on a 
trip to the western boundary of the state, and Mr Kennedy made observations dunng 
the echpse of September 1922, near the northeast corner of South Austraha, and carried 
out extensive companson observations with Mr Coleman at Port Augusta 

The names of the stations, with dates of occupation and geographic positions, are 
pven m Table 54, additional details may be found in Table of Results and Descrin- 
tions of Stations ^ 


Table 54 


No 

Name ® 

Date 

Lat South 

Long JECast 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Cook 

Deakin 

liSTidlinrst Siding 

Marree 

Cordillo Dowrui 

Mt Lofty, A 

Adelaide^ Botamcal Park 

Port AuQuata, A, B 

Fanna 

Peterborough 

Burra 

Yorhetown 

Edithburgh 

Port Victor 

Apr 14-16, 1921 

May 2- 3, 1921 

June 6, 1922 

June 7,1922, May 9,1923 
Sep 16-22, 1922 

Teb 26-Mar 9, 1923 

Mar 9, 1923 

May 1-6, 1923 

May 9-12, 1923 

May 19, Oct 2-3, 1923 
Oot 30-Nov 1, 1923 
June 20-21, 1924 

June 23-24, 1924 

Nov 29-Dec 1, 1924 

o / 

30 37 

30 46 0 

30 17 3 

29 30 4 

26 42 9 

34 58 5 

34 54 9 

32 29 7 

30 04 4 

32 56 9 

33 41 0 

35 01 2 

35 05 9 

35 33 7 

O / 

130 25 
128 58 
138 21 
138 03 
140 38 
138 42 
138 37 

137 46 

138 17 
138 61 
138 66 
137 36 

137 46 

138 35 


i 2 were occupied by Mr Dodwell, the romamdcr 

A Madorn. and L M Waterford, of the observatory staff, assisted 


by Mr Kennedy, C 


Edipse Par^tea— Wherever field parties have been working near the path of totahty 
of a solar echpse, the observers have carried out the program of special observations so 
far as possible with the field eqmpment Durmg the Austrahan echpse of September 20 
1922 D Cr Coleman occupied a station in its path at Coongoola, Queensland, Austraha 
and the coopwatmg party of A L Kennedy made observations at Cordillo Downs in 
northeastern South Austraha On the same occasion C M. Little made continuous 
observation at Huancayo, Peru, from 20'*5 on September 20, to 3?0 September 21 local 
time, the Observatory not then being m operation ^ 

At the time of the echpse of September 10, 1923, W A Love was m Guatemala, and 
T u three-day program, while a special party, consisting of J P Ault and 
H F Johnston, went to Pomt Loma, Cahforma, with apparatus for both magnetic and 
atmosphenc-electnc observations Cooperation was also arranged by Cantam Ault 
with observers at Mount Wilson 

A party was orgamzed for observations dunng the echpse of January 10 1925 
under Captain J P Ault, who chose a station at Greenport, Long Island, New York* 
For this occMion a special temporary observatory was erected and magnetograph mstru- 
ments installed These were m charge of R H Goddard, assisted by J E Sanders ir 
while atmosphenc-electnc recordmg mstruments were established in a second temporarv 
building, in charge of C B Goldsmith 

Libertan Boundary Survey — Arrangements were made with L C Daves, the chief - 
engineer of the Libenan Boundary Survey, to make magnetic observations during the 
process of the work of that expedition To that end, he and his chief assistant 
C T Bussell, were given mstruction m the use of mstruments which were loaned them* 
m November and December 1923 The observations, the records for which have been 
recmved, were made chiefly by Mr Daves, who was assisted by Mr Bussell, and by 
C G. Cheeks, who received instruction from Mr Daves 
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Table 55 shows the stations, with dates of occupation and geographic positions, 
additional details are given under Table of Results and Descriptions of Stations 

Table 55 


No 

Name 

Date 

Lat North 

Long East 

1 

Momovia (Bushrod Island) 

Juno 23-24, 1923 

Q / 

6 21 5 

o / 

349 12 

2 

Robeit Poit (Cape Mount) 

Sop 3- 4, 1923 

6 45 3 

348 38 


Sanoyc 

July 4-21, 1924 

6 58 6 

350 01 

4 

Naama 

Aug 14-18, 1924 

7 16 

350 37 

5 

Sino 

Dec 11-16, 1924 

5 00 

350 55 


J E Sanders, Jr , and A H Kampe — In April 1925, before undertaking field assign- 
ments, observers J E Sanders, Jr , and A H Kampe carried out observations at a 
few of the United States Coast and Geodetic Suivey stations m southeastern Umted 
States, under the direction of H W Fisk The purpose of the expedition was to obtain 
desired secular- and diurnal-variation data m the region visited while securing for the 
observers the necessary experience in field practice, with especial reference to methods 
lor controllmg diurnal-vanation observations made with field instruments 

The names of the stations, with dates of occupation and geographic positions, are 
given in Table 56, additional details will be found in Table of Results and Descriptions 
of Stations 


Tablb 66 


No 

Namo 

Date 

Lat North 

Long East 

1 

Ploronce, South Carolma 

im 

Apr 20 

0 / 

34 12 7 

o / 

280 11 

2 

WhiteviUe, A, 5, North Carolina 

Apr 21 

34 21 3 

281 18 

3 

WaycrosSf A, Georgia 

Apr 22-25 

31 14 1 

277 59 

4 

Bimnell, A, Florida 

Apr 27-29 

29 27 6 

278 44 

5 

Jacksonville, A, B, Florida 

Apr 30 

30 22 2 

278 20 

6 

Dalton, A, (Georgia 

May 2 

34 46 3 

275 02 

7 

Bristol, Virgima 

May 4, 5 

36 36 2 

277 49 


United States Navy — The officials of the Hydrographic Office of the United States 
Navy have arranged to extend their program of magnetic observations m connection 
with chart surveys of shqife-hnes beyond the boundaries of this country The Depart- 
ment has been glad to cooperate m two of these expeditions, one by the U S S Niagara 
to the northern coast of Venezuela, on which the magnetic work was done by Lieutenant 
Jennings Courts, and the second by the U S S Nokomis to the northern coast of Cuba, 
the magnetic work bemg in charge of Ensign S E Latimer. 

MacMillan Baffin Island Expedition — The Department was fortunate m being able 
to assign one of its observers, R H. Goddard, to the expedition orgamzed by Dr 
Donald B MacMillan for exploration and scientific investigations in Baffin Island 
G Dawson Howell, Jr , of Dr MacMillan’s staff, was also tramed at the Department 
in the methods of magnetic field-observations and use of other scientific instruments 
Dr MaeMiUan’s auxihary power schooner Bowdoin, of about 63 tons, was outfitted for 
the expedition and carried, besides the necessary supphes, the essential matenals for 
constructmg a temporary magnetic observatory m which the magnetograph instruments 
were operated The Bowdoin, with its crew numbermg seven men m all, left Wiscasset, 
Marne, on July 16, 1921, and made stops at Sydney, Nova Scotia, Bonne Bay, Newfound- 
land, Battle Harbor, Labrador, Ashe Inlet, Baffin Island, and at two stations m Fox 
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Channel b^ore reac^g 't^ter-quarters The objective of the Expedition was the 
^cinity of Fury and Hecla Straits Ice conditions prevented penetrating so far and the 
Bowdoin finally anchored for the winter in latitude 64° 24' north and longitude 77° 52' 
by southwest of Baffin Island and named Bowdoin Harbor 

t obse^atory was set up at this place and contmuous photographic registrations 
of the usual three magnetic elements and the electric potential-gradient were made from 
about November 1 to about the imddle of June 1922, with the necessary control observa- 
tions in the interval Observations were also made of the tides, polar lights, and meteoro- 
logical conditions 

Dunng the time of the December full moon, Mr Howell made a sledge trip to Cape 
Dorset, about 50 imles to the east, and m January traveled northward about 100 
to the vicimty of Cape Dorchester A second trip was made by Mr Howell m this 
region in Apnl, but penetrating inland some 40 miles farther Early m May he under- 
took a sledge purney eastward along the southern coast of Baffin Island to Lake Harbor, 
and thence 110 miles farther and return by canoe He was then able to j om the Hudson’s 
ship Baj/esW to the north coast of Baffin Island, makmg observations 
at Mbert Harbor and Pond s Inlet Mr Howell, having been detached from the Bowdoin 
for this special work, returned to St John’s, Newfoundland, on the Bayeshmo, making 
two stops m Labrador on the way ^ 

On the return voyage of the Bowdoin stops were made at a few points along the 
coast, and these were utihzed as far as possible by Mr Goddard for obtaimng observations 
table 57 shows the stations occupied by the party aboard the Bowdoin, with dates 
and geographic positions 


Table 57 


No 

Name 

Bate 

Lat Noith 

Long Fast 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

Sydney, Nova Scotia 

Bonne Bay, Newfoundland 

BatUe Harbor, JD 

Battle Harbor, C 

Ashe Inlet, A 

Fox Channel 

Queen’s Cape 

Bowdoin Harbor 

Cape Dorset, A , B 

Port Burwell, B 

Nam 

Battle Harbor, D 

mi 

July 25 

July 29 

Aug 1“ 2 
Aug 3 

Aug 17 

Aug 22 

Sep 3 
fNov to 
\juno 1922 
mB 

Aug 5 

Aug 13 

Aug 20 

Aug 30 

o / 

46 09 

49 34 

52 16 

52 16 

62 33 

65 62 

64 42 

1 64 24 

04 14 

60 25 

56 33 

62 16 

o / 

209 48 
102 02 
104 2fl 
304 36 
289 25 
279 49 
281 08 

282 08 

283 2b 
295 08 
298 19 
304 25 


Table 58 shows the stations occupied by Mr Howell when on expeditions away 
from the Bowdoin^ with dates and geographic positions 

T> Expedition, 1918-1921 Cooperative arrangements were made with Captain 

Roald Amundsen to secure magnetic observations during this expedition iii the Arctic 
north of Russia and Siberia The Maud, with a personnel of ten men, left Vardo, Noi way, 
July 18, 1918, and sailed along the north coast until she had passed Cape Chelyuskin, the 
most northerly pomt of Siberia Here progress was stopped by the ice on Scptembei 13, 
and preparations were made for passmg the winter about 25 miles east of the cape Durmg 
the stay at this place some sledge journeys were made about Chelyuskin Penmsula, and 
late in 1919 the vessel, after much difficulty, was made free fiom the ice and piocoeded 
eastward I he attempt to penetiate the diilt-icc heie and move with it across the polar 
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sea was unsuccessful, and quarters for the second winter, 1919-20, were established 
at Ayon Island During this winter Dr H U Sverdrup made some excursions inland, 
travehng and hvmg with the nomadic Chukchi, a number of whom were found livmg at 
Ayon at the time of the vessel’s arrival The Maud left Ayon Island on July 6, 1920, 
and arrived at Nome, Alaska, on July 27, 1920 After a short stay, the Maud again left 
for the Arctic, to make a third attempt to pierce the driftmg ice-fields, but was agam 
frustrated by the unusually large quantity of ice, m strugglmg with which the propeller 
shaft was broken, and a third winter was passed, this time at Cape Serdze Kamen, about 
70 miles west of Bering Strait Durmg this wmter, sledge journeys by Dr Sverdrup 
and Mr Wisting to Holy Cross Bay on the south and to Pitlekai on the north of Chukotsk 
Peninsula The Maud left her wmter-quarters on July 1 and arrived at Seattle, Wash- 
ington, on August 31, 1921 

Table 58 


No 

Name 

Date 

Lat 

North 

Long East 

1 

Bafbixx Island No 1 

1921 

Dec 12 

0 

64 

f 

26“ 

0 

282 

/ 

30® 

2 

Baffin Island No 2 

Deo 16 

64 

18“ 

282 

65® 

3 

Cape Dorset 

Dec 18 

64 

14 

283 

26 

4 

Nauwatia 

1922 

Jan 1 

66 

12 0 

282 

24® 

5 

Baffin Island No 3 (Noovooknok) 

Jan 6 

66 

24 

282 

27 

6 

Baffin Island No 4 

Jan 10 

65 

06® 

282 

18® 

7 

Baffin Island No 6 

Apr 4 

65 

24 

283 

19 

8 

Baffin Island No 6 

Apr 8 

65 

20 

284 

06 

9 

Baffin Island No 7 

May 11 

64 

19 

284 

50 

10 

Amadjuak 

May 18 

64 

02 

287 

06 

11 

Baffin Island No 8 (Etonilk) 

May 22 

63 

26 

287 

47 

12 

Baffin Island No 9 (Sabooyak) 

May 24 

63 

04 

288 

46 

13 

Lake Harbor 

June 4» 16 

62 

61 

290 

04 

14 

Baffin Island No 10 

Juno 18 

62 

25 

290 

56 

16 

Baffin Island No 11 

Juno 21 

62 

09 

292 

01 

16 

Baffin Island No 12 

June 28-29 

61 

66 

293 

17 

17 

Albert Harbor 

Sep 6 

72 

42 

282 

26 

18 

Ponds Inlet 

Sep 6 

72 

41 

281 

68 

19 

Bagolet 

Sep 26-26 

64 

11 

301 

33 

20 

Cartwright 

Sep 29 

63 

42 

303 

02 

21 

St John^Sf C 

Oct 6- 7 

47 

34 

307 

16 


® These posiUons are not sufhciontly well deternuned to warrant an accuracy greater than 
0® 1 in either latitude or longitude 


(Magnetic data gathered on this expedition were not received m tune for inclusion 
m Volume IV of this series, and are accordmgly pubhshed with those of the following 
expedition with Land Results of 1921-1926 The more complete narrative will be found 
with Dr Sverdrup’s full report on pages 514-524 ) 

Maud Expedition, 1922—1925 — The Maud left Seattle, Washmgton, under command 
of Captam Oscar Wistmg, June 3, 1922, Captain Amundsen havmg made plans for 
explorations by means of an all-metal airplane The attempt was, as on the previous 
expedition, to force the vessel mto the ice, this time at a pomt in the vicimty of Wrangell 
Island, and to dnft across the Arctic Sea to the vicmity of Spitzbergen The vessel was 
closed m by the ice on August 8 m latitude 71° 16' north, longitude 184° 54' east of Green- 
wich Magnetic observations were made in improvised shelters durmg the wmter, 
and while made over the sea, the conditions were such that the results are comparable 
with land observations, and they are accordmgly mcluded m the Table of Results of 
land stations in this volume The hope to dnft northward across the Arctic was 
defeated by the occurrence of a series of very heavy wmds, which carried the ice, with 
which the vessel was dnftmg, about 100 miles to the south, so that the wmter of 1923-24 
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was spent in tke general vicinity of latitude 75° north and longitude 158° east. In 
August 1924, the vessel was freed from the ice which had held her for the two winters, 
and the attempt was made, m accordance with a radio message from Captain Amundsen, 
to get away from the ice and return to Bermg Strait The attempt to pass around the 
eastern side of the New Siberian Islands having proven unsuccessful, these islands were 
passed on the western side and the mainland was reached at the bay off the Kolyma 
River, on August 8, 1924, and after futile attempts to proceed eastward, wmter-quarters 
of comparative safety were secured close to Four PiUar Island of the Bear Island group 
On July 13, 1925, the ice broke again aroimd the Maud, and it was possible to proceed 
eastward, so that on August 22 the expedition was ternunated at Nome, Alaska A 
fuller report of this expedition will be found m the report of Dr. Sverdrup, on pages 
519-524 

Standard%iatton ohservahona — ^Wherever feasible, held observers compare their field 
instruments with those of other orgamzations m the regions covered. References to 
such occasions will be found under the work of each observer In 1922, W C Parkinson, 
on his return to the Office from the Watheroo Observatory, made a trip through western 
Europe, for the chief purpose of comparing his instruments with the standards of the 
prmcipal European observatories BEis itinerary is outlmed in detail in his report. 

Each field outfit is compared with the standard mstrument at Washmgton before 
it IS sent out, and agam on its return The results of the observations with the standards 
are given in Table of Results under Waslungton S M 0 (Standardizing Magnetic 
Observatory) , those obtained by the instrument compared are not given, as a correction 
IS adopted to reduce them to the values obtamed by the standards. In March 1924 
J W Green took magnetometer 3 and earth inductor 48, the Department’s standard 
mstruments, to Cheltenham to secure a direct comparison with the standards of the 
Umted States Coast and Geodetic Survey In December 1924, W E. W Jackson, of the 
Meteorological Service of Canada, visited the Department and made comparisons 
between the standards of that service (magnetometer C I. W 15, and earth mductor 
Toepfer 89) with the Department’s standard instruments Magnetometer-inductors, 
made after the C. I. W pattern, by the Precise Instrument Company, Nos. 102 and 106, 
for the Meteorological Office of Argentina, No 103 for the San Fernando Observatory of 
Spam, and No 107 for the National Observatory of Mexico, were compared at the 
Standardizing Magnetic Observatory to determine their correction on the provisional 
International Magnetic Standards of the Department 



SPECIAL FIELD REPORT 

H W Fisk, on Observations op the Bermuda Magnetic Anomaly, 1907 and 1922 

Two expeditions have been sent by the Department of Terrestrial Magnetism to 
Bermuda to study the magnetic anomaly known to exist there The first of these was 
in 1907, the results of which have been pubhshed only in part, the second was in 1922, 
and IS further described m the observer’s field report on page 142 In 1905 a detailed 
survey of the distribution of the declination was made throughout the entire colony by 
J F Cole,i m cooperation with Dr E L Mark of Harvard University, director of the 
Bermuda Biological Station To supplement this valuable work. Dr Mark invited the 
Department to send an observer as a member of the biological party of the summer of 
1907 who should make a similar survey to mclude particularly the values of the magnetic 
inclmation and honzontal-mtensity In response to this 'invitation, H W Fisk carried 
out the survey of 1907, makmg his headquarters with the party at Agar’s Island, and 
enjosong the use of the facihties of the station 

The plan of this survey mcluded the estabhshment of five primary stations at 
widely separated places, observations being made with usual field instruments and 
stations bemg permanently marked for use of future expeditions The results of the 
observations at these stations and their detailed descriptions are published in Volume I, 
pages 96 and 178 In addition to these primary stations, it was the puipose to rwalfA 
observations at numerous other pomts, by a method which would permit of rapid work, 
but still yield results of sufficient accuracy, when the large change m the magnetic field 
with slight change of position was taken into account The best instrument available 
at that time was a Dover dip circle, havmg provision for making deflections for the 
determination of total intensity by the Lloyd method, and a compass-attachment for 
obtammg decimation Durmg a stay of about five weeks, besides the pnmary stations, 
78 supplemental stations were occupied, and eye-observations for diurnal variation of 
decimation were made on three days Inclmation was detenmned from the intensity 
observations with the deflected dip-needle, which often was used also as a regular dip- 
needle Intensity observations were often abbreviated by the omission of the loaded- 
dip observations, but the latter were made often enough to control the changes in mag- 
netic moment Wheie the means of transportation permitted, a theodohte was carried 
m addition to the dip cncle and at such times azimuths were obtained for rehable deteimi- 
nations of the decimation, except at those stations reached near the middle of the day, 
when the position of the Sun was unfavorable As the distances between stations were 
generally short, the observer most frequently walked, carrymg the mstrument and 
tripod On those days, when the position of the Sun and the state of the weather per- 
mitted, approximate dechnations were obtamed by allowing the image of the Sun to 
fall through the shts m the sighting-vanes of the compass attachment By use of azimuth 
tables and corrections obtamed by experiment, fair values of decimation resulted 

In selecting supplemental stations, an attempt was made to mclude as many of 
those occupied by the Challenger in 1873 as could be identified Owing to the meager 
descriptions and the frequent change of names of islands or locahties, close recovery was 
seldom possible, though m some cases it is beheved close approximations were made 
At the dock-yard the fragment of a stone marker of the Challenger station was pomted 
out by an officer, but the presence m the vicimty of structures and loose magnetic material 
makes that position of questionable value Some of the other stations at which fairly 
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Sr Wreck Hill (No 2), Cricket Giound, Somerset 

(No 6), Barge Island (Spectacle Island, No 19), Tatem Island (Hawkins Island, No 
22), Spamsh Point (Cobbler s Island, A, No 24), Clarence Cove (No 33), Ducking 
Stool (No 39 or 40), Governor’s Garden (Mount Langton, No 42) ^ 

To identify the pomts of observation, a descriptive name has been applied, and a 
brief description given To further assist m identification, the geographic coordinates 
r ^ ncunute of arc m both latitude and longitude, the position being scaled 
from the large-scale maps of the Ordnance Survey (6 inches = 1 mile), which compiise 
SIX large sheets, and show sufiicient detail to permit very accurate plottmg No coordi- 
nate lines were printed on the maps and these were supplied, the starting-point for the 
plottmg of these hnes was the signal mast at the Ireland Island Dockyard, the position 
of which was courteously supphed by Captain H P Douglas, R N , who was m charge 
of the resu^ey for the revision of the charts in 1922 to 1923 The position given for 
this point by Captain Douglas is latitude 32® 19 '51 north and longitude 64° 60 '28 
positions obtained from this point of reference to adjoimng sheets 
was difficult, son^ maccuracy being inevitable because of difference m shrinkage of the 
paper for the different sections, it is believed, however, that errors from this source 
aie of no practical consequence 

The results from the observations of 1907 of the Bermuda magnetic anomaly are 
given in the Table of Results (see pp 105-106) ^ 

In 1922 two observers, H W Fisk and J T Howard, made observations amplifying 
the former survey in important particulars Several regions had been shown by the 
results obtmned in 1907 to be of particular mterest, and detailed attention was directed 
to these The equipment was better adapted for rapid as well as accurate work The 
use of the compass-vajiometer to determine horizontal intensity quickly at stations 
close together, varying accordmg to circumstances from but a few feet to a quarter of 
a mile apart, made possible the detailed studies of local conditions not practicable with 
the usual field ma^etometers For an account of such work see Volume V, pages 355- 
357 The method of observmg at supplementary stations found most satisfactory 
was as follows The umversal-type magnetometer 14 (see Vol II, pp 7-9, for descrin- 
tion) was first set up as for deflections, and the four deflection-angles at a single distance 
were read If the position of the Sun and the state of the weather permitted, four 
readmgs of altitude and azimuth of Sun were next made The mean deflection-angle 
and a knowledge of the magnetic moment of the deflecting magnet provided means 
for computing the horizontal intensity, the mean magnetic meridian obtained from the 
deflections and the altitude and azimuth readmgs of the Sun supphed the data to deter- 
mine the dechnation mfle one observer set up and adjusted the galvanometer on its 
tnpod, the other replaced the magnetometer by the earth inductor, and a few moments 
only were required for finding the value of the inclmation The whole process could be 
completed witffin a half hour The dip-circle feature of magnetometer 14, both for 
inclination and intensity by the Lloyd method, was found much inferior and was not 
used at the later stations 

men weather or other conditions were unfavorable, the compass-variometer became 
the mtensity instrument It was found desirable to use it m addition to the magneto- 
meter at stations where there was a wide range of value m mtensity Occasional com- 
parisons with the magnetometer were made to control changes m its eahbration which 
did not remam constant 

The coordinates of the stations of 1922 were found, as were those of 1907 The 
results for the smvey m 1922 at the primary stations and at the supplementary stations 
are given m the Table of Results on pages 107-108 The values of the horizontal inten- 
sity determined by the compass-variometer made m Sandy’s Parish, east of Mam Road 
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extending from Evans’ Bay to Kmg’s Point, and the geographical positions, together 
with brief descriptions, are given in Table 69 


Table 59 — ResiUts of Observations for Magnehc Honzontdl Intensity Obtained mth Compass-Vanometer 


Date and 
designation 

Latitude 

North 

Longitude 

West 

Hot int 

Description 


o / 

o / 

c g 8 


Sep 11, a 

32 16 66 

64 52 05 

0 2177 

Evans’ Bay, A, repeat, see No 10 

11, 6 

16 69 

52 01 

2188 

Evans’ Bay, B, repeat, see No 14 

11, c 

16 75 

51 98 

2231 

Half-way along path from Evans’ Bay, B, to Monkey Hole 

11, d 

15 82 

51 98 

2275 

Monkey Hole, see No 17 

11, e 

16 87 

51 97 

2306 

Old quarry south of house at Rockaway 

11, / 

16 93 

51 99 

2316 

In path above Rockaway, close to Rockaway, JB, see No 16 

11, 0 

16 02 

51 92 

2331 

East of jSbpst buildmg north of Rockaway, between water and 
house 

About 30 feet north of second boundary wall north of Rockaway, 
36 feet from the water’s edge 

11, h, 

16 06 

51 95 

2332 

11, 1 

16 13 

52 00 

2334 

About 50 feet south of boundary-lme m small bay, the thud im- 
mediately south of King George's Bay, 36 feet from tho water 

11, 3 

10 20 

62 00 

2320 

About 10 feet from water at head of long, narrow bay, the second 
south of Kmg George's bay 

11, h 

16 21 

51 96 

2339 

On end of second pomt south of Kmg’s Pomt, see No 19 (The 
highest value of horizontal mtensity observed ) 

11, t 

16 24 

62 03 

2316 

At head of 6jst bay south of TTitig George's Bay 

11, m 

16 30 

51 96 

2319 

Near end of pomt on south side of King George's Bay 

11, n 

IG 38 

62 02 

2298 

Northwest comer of Kmg George’s Bay, 25 feet fiom water’s 
edge 

Extreme end of King’s Pomt, see No 21 

11, 0 

16 36 

61 83 

2295 

11, V 

16 37 

62 12 

2293 

Reoocupation of No 9 

11, « 

16 32 

62 16 

2300 

Road mterseotion west of Kmg’s Pomt 

11, r 

16 22 

62 40 

2262 

Top of hiU on Ejng’s Pomt Road, about 160 yards from Mam 
Road 

Intersection of Mam Road and Kmg’s Pomt Road 

11, 8 

16 19 

62 49 

2246 

11, i 

16 94 

62 31 

2270 

On Mam Road at entrance to Grove estate 

11, u 

16 85 

62 23 

2265 

On Mam Road at entrance to Rockaway 

Sep Id, a 

32 16 81 

64 62 20 

2226 

Opposite small shop near entrance to Rockaway 

On Mam Road opposite north end of Evans’ Pond 

13, 6 

16 76 

62 16 

2237 

13, c 

16 64 

1 62 14 

2202 

On Mam Road at junction with road to pubho wharf at Evans’ 
Bay. 

13, d 

16 72 

52 04 

2193 

Half-way between pond and house east of pond, 30 feet north 
of stable 

13, e 

16 79 

62 08 

2212 

Pomt on top of hill one-third way from pond to easi-west road 

13, f 

16 83 

61 99 

2244 

Top of ndge about 100 feet north of house, between sound and 
pond 

13, g 

16 86 

52 07 

2259 

On ndge at Rockaway boundary, 160 feet southeast of Rock- 
away Quarry, see No 11 

13 , Tt 

16 88 

62 03 

2264 

On edge above quarry 

13, i 

16 88 

62 03 

2266 

In quarry, see No 11 

13, 3 

15 89 

62 09 

2267 

In road to Rockaway opposite quarry 


In addition to tho compass-vanomoter results as given above, values wore read at a large number of pomts in the 
vicuiity of Mont Royal in Paget, these will bo dosonbed and discussed elsewhere in connection with special investigations of 
local variations in that locahty 


Desceiptions op Peimaey Stations, Bermuda, 1907 and 1922^ 

Black Bay, 1922— South of mam road between Black Bay and east end of Wilson’s Talnnrl^ m 
old roadway running along high terrace above mam road, 14 paces east of boundary waU and about 
90 feet (27 4 meters) from road below True bearing left clock-tower, 184° 19 '3. 

Ireland Island, 1907, 1922 — On Moresby’s Flam withm small mound surrounded by old stone 
copmg, 51 7 feet (15 76 meters) and 54 3 feet (16 55 meters) respectively from southeast and south- 
west comers of larger platform marked “911 yards”, and 71 4 feet (21.76 meters) from north comer 
^ shed used as players’ club-house on the cricket-field True bearings left wueless mast at Darnel’s 
Head, 69 52 '4, right wireless mast, 62° 06 '4, west comer target br^ west of fort, 202° 37 '6. 

^ Sm Set Dep Terr Mac.VolI, p 178, for more detailed descriptions as regards stations of 1907, see also pp 287-28S 

of this volume for more detailed descnptioiis as regards stations of 1922 
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iW^''^ 46 0 , left woleee meet on Dnmel’e Heed, 100 » 53'5, left oloek-towSS dSJ^T 

t 4 . ^^o\, -A., 1922 — On vacant lot once planting-ground east of house at Mont T?ovnl 18 

^ meters) of path leading down to Main Road, 48 feet (14 6 meters) fiom boun^rv of 
lot where hne to lighthouse passes ovei south gate-post west of house True hpannow 
Lighthouse. 56° 2£9, spire on A M E Chapel, V 35'1, S core? mS? R ovT^° rSS 
wireless mast, 110° 21 '3, flagpole near house on hill, 361° S'G ^ 

ifu ^ under shade of laige trees near boundary to Mount Pleasant 

104 feet (31 70 meters) east of Mont Royal, A., on Ime from south edse of false ehimnev nn TirtW-ii 

comer of Mont Royal produced tlwough station A True bearmgs Gibbs’ HiU^ShoTse 66 ° 
37 2 , south edge north chimney on Mont Royal, 89° 23 '7 i^ignrnouse, oo 

Agnadtural SMton, 1922 — ^In experiment gardens south of ofBces south of eftst-xHeat r-rncc 
iS“1l°76sS(-M by high hedge, 10 feet ’(3 metera) south of edge of 

,„a+ Island, 1907, 1922— On top of ndge about 100 meters west of west hospital buildinv 

iliff +w limit of low scrub that covers that portion of island, about 36 feet (10 7 ^ meters) from 

northwest, and about 60 meters from water’s edge down more 
giad^ slope to south The stone left to mark station m 1907 was later foimd 16 feet (4 6 meteTs^ 
northeast of point occupied in 1922 and 10 feet (3 0 meters) north of Ime from station to?Sf?f 

Sd’^rp2di‘r62"49'M^ 

9 fi w north of town between Poorhouse and Fort Victona 

® mefjers) west of edge of cut througjb which road passes northward from nark vate fis 
feet (20 7 meters) southwest of boundary stone at north end of cut on east side of r^<f and^exactlv 
si^al mast at Fort George and south edge of Poorhouse, and in hne from St David’s 

Descbiptions of Second art Stations, Bermuda, July and August 1907 

(1) Darnel’s Ile^, 1907 On extieme southwesterly projection of promontorv as near edco 

as it was convement to woik Tiue bearmg Somerset church, 329° 20’ ^ 

( 2 ) Wreck HtU,1907 — On summit of hill at pomt 31.6 feet ^9 60 metets^ snn+hoao* 

lookout house, pilot mast stands about midway on hne jommg station and 
southeast comer of house Approximate true beanng Gibbs’ Hill Li^thouse? 302^' ^ 

1907— Among bushes, as near summit of Tudor Hill as could be attamed 
Approximate tmc bearings Someiset church, 184° 20', Hogfish beacon, 225° 51', hghthouse, 289° 

(4) Whitney Bay, 1907— Near south shore of Whitney Bay, in unused roadway marked bv 
mihtary monuments A monument stands near fence about 150 feet (46 meters) wesTof^tifron ^ 

(5) Smur Lodye, 1907— On lawn before lodge, 56 feet (16 8 meters) west of wall bounding 
grounds along highway, 19 feet (5 8 meters) south of driveway leadmg into dooryard and 30 feet 
hous^^P (Tr ^ concrete platform standmg near dnveway Approxunate true bearmg hght- 
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(6) CncKet Ground, 1907 — ^Near center of south side of Somerset Cricket Grounds or Naval 
Recreation Park, 104 feet (31 7 meters) from southeast comer of players' shelter, 63 feet (19 2 
meters) fiom southwest coiner of concrete cncket-pitch, and 83 feet (25 3 meters) and 82 6 feet 
(25 2 meters) from two large trees standmg by wall to southwest and southeast respectively, these 
trees are 42 feet (12 8 meteis) apart True bearings southeast comer of pavdion, 76® 51', tele- 
graph-post m line with cottage chimney, 145® 33', monument at northeast comer, 244® 58', nearest 
corner of largo house, 314® 

(7) Mangrove Bay, 1907 — ^Near extiemity of point extendmg across north side of Mangrove 
Bay, in Ime through signboard on point and central pier of drawbndge between Somerset and Boaz, 
about 29 feet (8 8 meters) from bank on north, 55 feet (16 8 meters) from bank on south m bna with 
wharf, and 12 feet (3 7 meters) northwest of mound used as firing-pomt m target practice True 
bearings northwest corner of shed at pier, 26® 02', signal mast at fort, 239° 25', east gable of red 
roof, 296® 03' 

(8) Totem Point, 1907 — ^Near extreimty of Tatem Pomt, about 100 feet (30 meters) west of 
channel which is filled at high-water, makmg island of extreme pomt, about 15 feet (4 6 meters) from 
north and south shore-hnes, and large fiat rock is about 4 feet (1 2 meters) west and amnllar one 
about the same distance east of station Approximate true beaiings cathedral at Hamilton, 
269® 00', lighthouse, 328® 44' 

(9) Port Royal Bay, 1907 — ^Between Whale Bay and Evans’ Bay, in by-road leading fiom 
Whitney Bay station to main road, about half-way up hiU from Port Royal Bay, at pomt where 
load folks 

(10) Evans’ Bay, 1907 — ^Under some trees on west side of Evans’ Bay, about 10 lods (50 
meteis) from end of bay, where by-road runs up hill to some small cottages to west 

(11) Frank’s Bay, 1907 — In open space near shore on east side of Frank’s Bay, about 20 rods 
(100 meters) north of road and east of large residence, at pomt where there is an old stone house 
used as stable The pomt is just below wheie ground begins to slope toward bay 

(12) Wilson’s Island, 1907 — ^West of Port Royal, on shore opposite Wilson’s Island, at pomt 
just north of clump of bushes along north side of road 

(13) Morgan’s Island, 1907 — ^Near eastern extremity of island, about 120 feet (36 meters) 
from most easterly pomt, about 150 feet (46 meters) from shore-line to soutWard, and 35 feet 
(10 7 meters) south of southeast comer of old pit Trae bearings west clock-tower, 190° 50', 
Hogfish beacon, 207® 22', south tower on cathedral, 245® 28', hghthouse, 325® 37' 

(14) Cemetery, 1907— Along west shore, 115 feet (35 meters) west of northwest comer of 
cemetery and south of Masonic Building, two cedar trees, 42 feet (12 8 meters) apart are respectively 
45 feet (13 7 meters) northeast and 27 feet (8 2 meters) southeast of station, and telephone-pole 
stands 12 feet (3 6 meters) northwest True bearmgs flagpole, Kmg’s Pomt, 73® 08', “T piece,” 
138® 04', magnetic station, Moresby’s Plam, 219® 40', west comer of cemetery, 298® 27' 

(15) Sailors’ Home, 1907 — In open space just north of grounds of Royal Sailors’ Home, south- 
east of old quarry pit, 85 feet (25 9 meters) from Ime of pahngs around some wooden buddmgs to 
northeast, and 35 feet (10 7 meters) from stone waU, topped with broken glass, along south Three 
small trees are 15 feet, 10 feet, and 10 feet (4 6 meters, 3 meters, and 3 meters) to southeast, south, 
and southwest, respectively Tme bearings center of north entrance to Home buildmg, 5° 36', 
west comer of pahng, 191® 07', north gable of buildmg, 304® 03' 

(17) Chalhnger Stone, 1907 — ^About 400 feet (122 meters) distant from large steel floatmg 
dock and close to road, over fragment of stone with cemented top flush with surface m place where 
buildmg matenal had been stored, and where ground was thickly strewn with d4bris contaming 
much iron The portion of stone rema,mmg bears the letters “ — ^ENGER — 873” About 75 feet 
(23 meters) southward from house (possibly the “Mitchell’s Store” of the ChaUmger description) 
and 50 feet (15 2 meters) eastward from fence along cliff overlookmg Moresby's Plam (“Moresby’s 
Plam” station not visible on account of hill and fence) TWe bearmgs signal mast, 221° 09', 
Hogfish Beacon, 310® 50', east gable of red roof, 316® 38' 

(18) Gibbs’ Hid, 1907 — ^Near old pilot mast on summit of Gibbs’ Hill, about one-fourth mile 
(0 4 km) west of lighthouse, on east edge of abandoned quarry pit, about 25 feet (8 meters) 
east of old boundary wall, and about 35 feet (11 meters) from trees and shrubs to southward True 
bearmg hghthouse, 272® 20' 

(21) Burt Island, 1907 — On narrow neck near northwest comer of island, at edge of clump of 
cedars about 20 feet (6 meters) southward from group of hi^ roc^, 75 feet (22 9 meters) from water 
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1 Kn X feet (61 meters) to water westward, the extreme northern pomt is about 

T 1 concrete pier at water’s edge is m hne with channel south of 

bearmgs hghthouse, 17“ 43', flagpole. Ports Island, 212° 51', south tower of 

(22) Hawkins Island {Totem Island of ChdOenger report), 1907— At s ummi t above concrete 
steps about midway of north side of island, on highest pomt 26 feet (7 6 meters) south of second 
turn oi roadway, where hne to Gibbs Hill lighthouse passes midway between two cedars about 14 

17 ® 1 » bea^gs Gibbs’ Hill Lighthouse, 9° 20', west clock at dockyard, 

171 66 , magnetic station at Agar s Island, 250 14', channel range board near World’s End, 264° 53' 

(23) Nelly Island, 1907— Near rmddle of summit of bare knoll, standmg rather than 

reservoirs, about 10 feet (3 meters) east of highest pomt of 
island True beanngs Gibbs Hill Lighthouse, 16 19', magnetic station at Agar’s Island, 233° 30' 

w government markei 

p crowfoot on western face True bearings 

233° 02', flagpole near house on adjacent mainland, 
291 35 Station B is about 125 ^et (38 meters) east along axis of island toward flagpole south of 

beanngs Gibbs’ Hill Lighthouse, 13° 45', flagpole on 

In 1^07— On Plaice’s Pomt, one of smaller pomts that are included m large 

locality known as Spamsh Pomt, very nearly in line from station on Agar’s Island to Commissioner’s 
Hou®e on headland at northern extremity of Ireland Island Along this hne it is 126 feet (38 4 

southeast aud 106 feet (32 3 meters) to edge of bank to northwest, 
and about 150 (43 meters) to water s edge westerly, measured over rums of old stone structuie 

STgM’s”skn?t32°™ ^^Sbthouse, 16 36', clock-tower at dockyard, 143° 46', magnetic station 

1 = 1 ,.+ fi 1907— At center of small islet, south of Two-Rock Passage, nearest 

98® J®^^^ m chmn Joimng Agar’s Island and Long Island Tiue bearings lighthouse, 

S8°^43' ^ dockyard, 160° 59', station at Agar’s Island, 226° 31', station at Dyir Island’ 

oh/in+^i Kri^^*+ 1207— Approximately 250 feet (76 meters) from western extremity of island, 

about 150 feet (46 meters) from north shore, and about 100 feet (30 meters) from south shore It 

ndge through sage and cedar brush, hne joinmg Shares Point 
station and Gibbs Hill Lighthouse passes through station True bearings Gibbs’ Hill Lighthouse, 
30 46 , magnetic station at Agai s Island, 187° 20', south tower of cathedral at Hamiltonf252° 34' 

Istand so^heast of F&n Island, 1907 — ^At center of small islet, southeast of Fein 
(or Sin) Island, and south of Marshall Island True bearing lighthouse, 32° 28' 

P6<r/ 9 A £T’ westward from landmg on rather high, rocky table along water’s 

edge, ^ feet (7 3 meters) to edge of cliff northward, 108 feet (329 meters) to pipe standii out of 
giound we®tward, and 70 6 feet (2149 meters) to edge of cliff eastward True beanngs signal 

G^er^S^Ker282^°V'^ ’ Lighthouse, 246° 26', signal m®ast, 

in 1907— On pomt about 15 feet (4 meters) from water’s edge, and about 

10 feet (3 naeters) from srna,ll lone cedar tree True beanngs Gibbs’ Hill Lighthouse, 30° 51', 
magnetic station at Agar s Island, 99 49' ^ 

CtermeZ Isl^, 1907— Near north end of small islet by which is placed range Tna.rking 
Iwo-Rock Passage, about midway of northern part, where bare rock meets grass-covered soil, and 
sometimes called “World’s End”, m hne jommg station on Dyer Island and south 
lighthouse, 35 05', uieguete stotiou at Agar's Island, 126- 03', 

(36) Warwick Church, 1907 Across small garden northeast of Warwick Church, on north 
maigin of by-road where it crosses boundary-lme marked by fragments of stone wall 

(37) Cross Roads, :W07— Obs^ations were made under group of cedars m southeast anglft of 

^^es^°^ Poorhouse with road marking boundary between Paget and Warwick 

Kra+Tim^^^^ iSioon’s Roj/, 1907— Wcst of Swan’s Bay, north of road, at pomt where the rocky margm 
between road and sea is unusually wide, north of grove of shrubby cedars, 80 feet (24.4 metes) 
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of gateway where cart track leaves road The chff is 60 feet (18 3 meters) north. 75 
feet (22 9 meters) east, and 150 feet (46 meters) west of station 


(39) Du^^ng Stool, S, 1907 — About 81 paces west of Ducking Stool, 1, m hne with chimnev 
near Swan’s Bay 


(40) Duckt^ Stool, 1, 1907— North of highway west of bathmg-pool, 107 feet (32 6 meters) 
from end of hedge west of by-road leadmg to pier, 13 feet (4 meters) west of an old quarry pit, 112 
feet p4 1 meters) from top of steps down to landmg, and 34 feet (10 4 meters) northwest of sign- 
beaimgs chimney on house near Swan’s Bay, 82“ 40 '6, flagstaff at Admiralty HoiSe. 
91° 67' 1, clock at dockyard, 114° 28' 1 j r 


(41) Dwking SUml, 2, 1907 — ^About 225 paces east of Duckmg Stool, 1, 21 paces south of 
high picket fence, and 40 paces north of road v ^ o ucu ux 


(42) Mount Langton (old station), 1907— Over pedestal m garden, 17 5 feet (5 3 meters) from 
wall, and is covered with coatmg of cement plaster, m top of which is drawn set of grooves to receive 
tripod 


(43) MourU Langton (new station), 1907— On high knoll in garden ]ust south of west entrance to 
western crest of knoll, 67 5 feet (20 6 meters) fiom wall, along cut on 
north, 63 feet (19 2 meters) southwest of pedestal, is 15 feet (4 6 meteis) from cedar on east side 
of path southward, and 14 feet (4 3 meters) fiom cedai on west side of path northward, and a httle 
south of hne from pedestal to lighthouse True beaimgs Gibbs’ Hill Lighthouse, 40°26'0 center 
of signal mast (approximate), 161° 25', chunnoy on east end of house across valley, 325° 08 '4 

C/iurcli, 1907— In meadow west of Paget (Crow Lane) Church, about 
50 and 65 paces from east and south sides respectively 

(46) Poorhouse, Hamilton, 1907— North of Pembroke Poorhouse 

(46) Du(^ng Stool, 4) 1907 — ^About 264 paces west of Ducking Stool, 1, m hne with chimnev 
at Swan’s Bay o , 7 j 


(47) Crw Lone, 1907-- At eastern extremity of Crow Lane or Hamilton Harbor between water 
and road to bait iiettle, where road makes a turn at southeastern corner of harbor 

(48) Pvospect, Hamilton, 1907— At intersection of two roads southwest of Prospect Camp 

(49) Ctow Lane, HamiUon, 1907 About one-fouith mile (0 4 km ) from water along road 
runmng east from eastern extremity of Crow Lane Harboi 


(51) Trmmingham Hill, 1907— In west edge of garden patch on south side of south road, 
just east of by-road from Hamilton to Hungry Bay 

(52) Cam^, 1907 Opposite Camden gate, along road mnmng east fiom eastern extremity 

of Crow Lane Harbor ■' 


(53) Doe Bay, 1907 — ^East of pansh-hne at Doe Bay 

(54) Grocery Store, 1907 — On middle road east of grocery store 

(55) Devonshire Church, 1907 ^In an open space beside road west of Devonshire church 

(56) Sue Wood Bay, 1907 — On south side of road opposite Sue Wood Bay, at east end of row 
of palmettos, and near junction with by-road leadmg northwesterly 

(67) Bowen Point, 1907— Near extremity of Bowen Point, on narrow ridge between two old 
q^rnes, eastern one is a pit, western one extends down hill to shore, the pomt is about 20 feet 
(6 1 meters) fiom eastern edge of latter 

Burchall Cove, 1907 — On high pomt near shore north of Burchall Cove, about 160 feet 
(46 meters) from channel entermg cove, and about 12 feet (3 7 meters) from very narrow chasm 
mnxung inlet north of cove The point is about 80 feet (24 meters) from water m cove, measured 
down slope. 


(59) Bean’s Shop, 1907— On^oll, under two cedars, 82 paces southeast of Bean’s Shop, and 
33 paces east of road in front of Davis s store 

“df of Major’s Bay, m pathway about 10 paces from 
water and about 50 paces from west end of bay 

(61) Platts Br^e, 1907— E^t of road and north of bndge, 8 paces west of southwest corner 
of small quarry pit, 8 paces southeast of tree, and 30 paces north of north end of wall. 
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(65) Wokingham, 1907— Near shore on point north of Walsingham Bay 
n.JSof'St'-nSSgi^MlS.^ ^ o»t sMe of Ha^n^n Sonad, nt 
(67) D&nVs Hole, 1907— Near Devil’s Hole, south of intersection of two main roads 
to dS’sS™*’^ 1907— West end of Mangrove Lake, at junction with by-road over hiU 

(70) Troths Pond, 1907— North of Trott’s Pond, east of mtersection with road running north. 
jnnioS to pf^tiTaS”"* Tuoke.stown, and at 

(72) Paynter’s Hill, 1907 — ^Near summit of Paynter’s TTill 

(73) Tuckeratown {mat), 1907— Beside road west of village of Tuckerstown. 

(74) Tuckeratown (north), 1907— On shore north of Tuckerstown and east of Paynter’s Hill 

(76) Tuckerstown Landing, 1907— North of Tuckerstown 

(77) Jorwa Island, 1907— On north shore of Jones Island, on margm of sand beach 

station^oM890^°^flw9^1’ ^ is about 6 feet (2 meters) south of E D Preston’s 

S£l1 d^’ iS" a‘^e?”iSS’s“SJr22‘St'(67 

(81) Smith’s Island, 1907— On east end of Smith’s Island, about 4 rods (20 meters) from shoie 

nt»/»oa ^^Ohthouse, 1907 — On hillside 76 paces south of St David's Lighthouse 47 

S?S-^®48» 37^' northwest of coiner of Pox’s house. TiueSmg ma^t! 

(83) North Rock, 1907 — ^At North Rook, at low tide, on shoal shghtly awash a few feet senth 
west of mam rock True beanng extreme left of visibk land, 316» 25 '2 ’ 

Descriptions op Secondary Stations, Bermuda, July to September 1922 

(1) TfrecA! HiU, 1922 On summit of hill on flat space noith of ruins of old fort 

, 1922— Northeast of Spring Benny Hill on low ground be’tween twn fielHo «« 

south ^de of low gr^ed path or roadwa^^, in hne of cedar row nLT west eXJbout M metZ 
west of roadway leadmg south to some houses on low hiU ’ ^ 

192^Very close reoccupation of station of 1907 On lawn before the 
lodge, 65 fert (16 8 meters) west of wall above road, 19 feet (5 8 meters) south of drive leadmir to 
house and 30 feet (9 14 meters) from concrete platform near driveway ^ 

‘“*”8 to be.4, 

mam road about 250 meters north of Salvation Amy hS ^ ® 
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(6) Bassett’s Cave, 1922 — In pasture land on hillside about 150 feet (45 7 meters) from water’s 
edge, and 300 meters west of Bassett’s Dock 

(7) Polly Dicky Hill, 1922 — On hill about 500 feet (152 meters) west of point where road 
turns m to Evans’ Bay pubhc wharf, southeast of farm buildings, m bush, about 100 feet (30meteis) 
down slope from sumimt Lighthouse bears 282® 49' west of south 

(8) Green’s Hill, 1922 — On side hill m cart road about 120 meters west of bmldings called 
Bel Air, west of west end of marsh 

(9) King’s Point, A, 1922 — On brow of hill south of road leadmg to extremity of point, about 
30 feet (9 1 meters) west of boundary wall running southward to western extremity of George’s Bay 

(10) Evans’ Bay, A, 1922 — Over stump 33 feet (10 06 meters) west of road leading to public 
wharf, about 50 feet (15 2 meters) from bay, near pomt where path leading by stone steps up hill 
to house joins the road to wharf 

(11) Rockaway Quarry, 1922 — In quarry pit on land belonging to Mr Adcock, and from which 
hard stone is bemg quamed for road repairmg 

(12) Rockaway Cave, 1922 — ^At mouth and on hill over site of Mr Adcock’s fresh-water cave 
near south boundary of his property, also in hole about 20 feet (6 10 meters) below suifaco at 
mouth 


(13) Mangrove Bay, 1922— Close reoccupation of the station of 1907, 12 feet (3 66 meteis) 
west of coping of old firing-stand on rifle-range, 29 feet (8 84 meters) from bank to noith, and 55 
feet (16 76 meters) from bank southeast True bearmgs, northwest corner of shed at pubhc wharf 
at Mangrove Bay, 27“ 23', signal mast at Ireland Island, 238® 33', east gable of Pavnehurst in 
Paget, 296® 18' 

(14) Evans’ Bay, B, 1922— North of pubhc wharf, m old quarry near bay, about 15 feet (4 6 
meters) from west wall of pit 

(15) Rockaway, C, 1922— On hill west of house across wall in adjoining pioperty, in small 
clump of cedars at south comer of cultivated field 

(16) Rockaway, B, 1922 — On hill side, m roadway leading up from house, about 20 meters 
above first turn to left, on west side of road, under small cedar 

(17) Monkey Hole, 1922— Among bushes m footpath above small cove called Monkey Hole 

(18) Jennings’ Bay, A, 1922 — ^Dechnation observations were made on north side of Mam 
Road about opposite Jenmngs’ Bay, in bush about 50 meters from road through gap m wall, west of 
large field, and opposite a small field lymg between two hills on south side of Mam Road 

(19) QUle Point, 1922— Near extremity of second pomt south of King’s Point, on globe-lands 

m southeast corner of cultivated garden land ^ 

(20) Jennings’ Bay, B, 1922— At north corner of field opposite end of Jennings’ Bay, in scrub 
cedars at end of cart trail entered at station A 


(21) King s Point, B, 1922 ^Among the bushes on slopmg ground at extremity of King’s 
Point (Two locahties are called King’s Pomt, Nos 9 and 21 are opposite Tucker’s Island) 

(22) Tucker’s Island, West, 1922 — ^Near south shore of island about 200 meters from western 
extremity just west of concrete dram from old prison rums to water’s edge 

03) Franks Bay, West, 1922 — ^About 250 meters west along shore from head of bay, m cartwav 
which leaves Mam Road just east of old stone storehouse, about 100 feet (30 5 meters) from the 
water and 30 feet (9 14 meters) west of clump of oleanders 

+ 1922— On point at east side of bay, north of Glasgow Lodge, in quarry 

pit, 6 feet (1 83 meters) north of quarry waU, and about 100 feet (30 5 meters) from water’s edge 

t + 1922— On level ground just above entrance to cave, about 20 

feet (6 10 metere) north of wire fence along the steep bank at cave’s mouth, also within cave on 
level area just above water standing at approximately sea-level 

site of deep^elT^^^’ 1922— In edge of trees at southwest comer of field which hes just east of the 

+Ko+ ^or^’s IslaM, B, 1922— Neatr south shore of island somewhat to west of middle of 
that side, just west of old concrete oven which is part of prison rums 
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(28) Mwgan’s Island, A, 1922— At eastern extremity of island near water’s edge, just north 
of group of buildmgs, east of quarry pit 

Hoyal Church, 1922 — ^Across road west of church under some large cedars, 23 feet 
(7 01 meters) from large tree to south and 18 feet (5 49 meters) from one to north, 40 feet (12 19 
meters) from wall around church yard 

TVTo, l^ikon’s IsUnd, 1^2— On mainland on narrow grassy plot near water’s edge north of 
Wd^ri^ TglnH bndge joming Boaz and Ireland islands touches the eastern edge of 

(31) Island, 1922^n west side of island near center of patch of red earth in sheht 
depression between high, rocky portions toward north and south ends of 

In an old quarry pit down slope to south of hghthouse 6 5 feet (1 98 
north wall of pit, and 11 feet (3 35 meters) from west waU (An artificial 
disturbance may anse from nearness of hghthouse to this station ) ^ 

a«eIy®S> 

of by Mr Wlito, and 

50 mate:.WodSf;;3ru“*po“1^oa?’&^'‘‘ -“d 

25 fif r\?9 1922— Reoccupation of station of 1907 on hiU on north side of island, 

rtf +wrt 7 meters) south of second road above concrete steps, 14 feet (4 27 meters) north of each 

together apart from other trees True beanngs Left clock-tower, 
Ireland Island, 171 21 , beacon at east end of Long Island, 266° 32' 

1922— Near northwest comer of island, about 100 feet (30 6 meters) from 
f7rt^ ® Pacfs 1^0“ a concrete platform which stands 10 paces from shore to north, and 6 

KS ont*S;°S|- ““ bighttouae, 17» W, 

10 rtlpM 1922— On high ^oU between two water-catches near south end of island, 

J?i,L T ^ 1®9 feet (45 7 meters) northeast of edge of 

^er^^ True beanngs Gibbs Hill Lighthouse, 15° 50', beacon north side of Two-Rock Passage, 

tmn 1922— West of golf club-house on north side of smaU bay, west of old founda- 
tion, south of road, under some small cedars WlU*UUlJ.Utt 

(40) Porfe Island, 1922 — On slope near southwest corner of island, 15 nacos from shoie and 
just below footpath Gibbs’ HiU Lighthouse bears 20° 01' west of tiu^soX ’ 

, (“^l) Island 1922— Near eastern end of Long Island, about 300 feet (91 4 motors) from 

(45 7 meters) from shore to south True bearinp Gibbs’ Hill 
Lighthouse, 24 30 , left clock-tower, Ireland Island, 168® 26' 

«rtn+ Poznf, 1922— On Plaice’s Point, south of Peter Tucker’s Bay, 40 feet (12 19 meters) 
old quarry pit, and 30 feet (9 14 meters) southeast of foundation of old rums 
measured in line to clock-tower on Ireland Island Tme bearings Gibbs’ Hill Lighthouse 16° 44' • 

orA?*i?Llan?33?“J’ Belmon/Hotel nearly mC Sstatmu 

(43) Main and NorOi Roads, Warwick, 1922 — On plot of open grass-land in northeast inter- 

2 meter,) Lm SS 

1922-About 1 000 feet (305 meters) along the North Road, west of house on 
Spithead on by-road turmng up hill to south through narrow cut in rock about 125 feet i 

to^wStw^T opposite stable back of farm-house across sSall field 

and unnamed island southeast of Fern Island 
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(46) Two-Rock, 1922 — ^About 20 paces east of western extremity of small lalantl on south side 

Passage, 25 paces southwest of beacon. True beanngs Gibbs’ Hill Lighthouse. 
26 35 , left clock-tower at Ireland Island, 149° 47' 

(47) Dyer Islo/nd, 1922 ^Near west end of island, in footpath, 83 paces from western extremity* 
and about 50 paces from north shore, Tiue beanngs Gibbs’ Hill Lighthouse, 25° 59'. left clock- 
tower, Ireland Island, 151° 41' 

(48) Agar’s Island, 1922— Readmgs with compass-variometer 2 at following points (a) on 
stone marking pnmary station, (5) at Carnegie B, 103 feet (31 39 meters) west of primary station, 
(c) near east end of low penmsula which forms southern portion of island, (d) about in middle of 
low isthmus joinmg southern portion to mam island at foot of hill below quarters, (e) north of 
magazme, southwest of laboratory 

(49) Warwick Long Bay, 1922— South of Mihtary Road, near monument marked “W D 15” 
where the road leadmg westward makes a sharp turn to the nght, 45 feet (13 72 meters) south of 
gap m oleander hedge somewhat east of monument, 40 feet (12 19 meters) down slope from oleanders 
to eastward, 30 feet (9 14 meters) north of offset in mihtary trench, and about 30 feet (9 14 meters) 
east of branch of trench 


(50) Warwick Camp, 1922 — In same general locality as preceding station 

(51) Mill Shares, 1922— In roadway above place known as “Undercliff,” near south side of 
road, at junction with load leadmg north, about 50 feet (15 2 meteis) west of near corner of tank 
at foot of small catch True beaiings Gibbs’ Hill Lighthouse, 28° 21', flagpole at Undercliff, 54° 53' 
northwest spue of cathedral, 280° 11' 

(52) Warwick Church, 1922— On hill among bushes north of east end of church, 25 feet (7 62 
meters) north of offset in wall around outbuildmg, 15 feet (4 57 meters) northwest of a cedar tree 

Pass, 1922 Near east side of road at upper end of pass opposite quarry, also 
in pass 91 feet (27 74 meters) down hill near east wall, and at point on top of cut directlv above 
second pomt. 

(54) Chaniwllsland, 1922— Near center of small rocky islet a short distance southeast of smallei 
rock known as “World’s End ” 


on x (55) Raj/, 1922— East of Deep Bay, about 45 feet (13 72 meters) north of North Road, 
30 feet (9 14 meters) east of cliff on east side of bay, and 36 feet (10 97 meters) from cliff over sea 
at north True beanngs flagpole at Admiralty House, 101° 13'; flagpole at Commissioner’s House, 
Ireland Island, 132° 33 , signal mast at Mount Langton, 278° 49' 

(56) SpectacU Island (Paget Parish), 1922— On west end of island, about 50 feet (15 2 meters) 
east of water’s edge 


(5p Cncket Ground, Warwick Parish, 1922 — ^In roadway near wall on southwest side of cricket 
field, about 100 feet (30 5 meters) from Mam Road 

(58) Belmont, 1922— Six paces south of flagpole at entrance to Belmont Hotel from Harbor 
Road, moie commonly called the North Road 


t 2®”?^ V® Wharf, 1922 — About 100 feet (30 5 meters) west of Angel’s Grotto, 5 paces south 
or W orth Road, behind an oleander hedge, 5 paces north of stone wall, 5 paces west of stone steps 
leading up from road, and 12 paces west of boundary-wall of Rosemeath 

(60) Sand HiU, 1922 — ^About one mile west of Paget-Warwick boundary, along South or 
Mihtaty Road, on sandy hill m pasture lands south of road, about 125 feet (38 1 meters) south of 
road, 15 feet (4 57 meters) north of cliff above beach, and about 40 feet (12 2 meters) east of deep 
guUy leadmg through from road to sea. 


v Doct^s Island, 1922— On highest pomt of island about 75 feet (22 9 meters) west of Hmall 

bath-house True beanngs Gibbs’ HiU Lighthouse, 44° 26', left edge tank on Boaz Island, 131° 38 ' 

t 4. 1622— In lot m northeast angle between Serpentine and Pittsbay roads, 25 

“letCTp north of wire fence along Serpentme Road and 15 feet (4 57 meters) south of 
nortn corner of fence, and about 10 meters east of gate 

(63) ^ttei»oj/ (North), 1922— About 100 meters east along Spamsh Pomt Road from its inter- 
section with Pittsbay Road 


ssv, 192^About 150 meters west of mtersection of Northland Road with North 

snore Road, north of road on pomt where there is more than usual distance to the water, about 
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cedar scrubs, about 60 feet (18 29 meters) north of wall 
along road and 60 feet (18 29 meters) from chff above sea. 

iNTorthla^ Road, TTesi, 1922— On west side of road, on summit of hiU, near gateway and 
at reM^^ ° pnvate grounds, dnveway passes along north side of residence to stables and outbuildmgs 

i2o^, 1922— At intersection of South Military Road and road leading north- 
formed at to roJd mtemeSn^^ Presbytenan church, and within tnangle 

of a°^’ ^^^^About 50 feet (15 2 meters) east of Northland Road, south 

ove^SS Spanish Pomt Road and North Shore Road, opposite stone shed, m old 

A. ]!i.^E 4a^i 1922— On west side of Paget-Warwick boundary road, at entrance to 

(69) Simmons Beach, 1922 — On south side of south Mihtary Road, in by-road IftaHi-mr Dast 

SjSfidd on® wes^t^^^ *° bathing-beach, between oleandw hedge on eaft and 

(70) Lazy Com^, 1922— In southeast intersection of Paget-Warwick boundary road and 
road between Mam Road and South Military Road, in group of small cedars 

summit of hill on south shore, just west of Paget-Warwick 
dary, among low cedar bushes, north of footpath, and 7 paces northwest of edge of quarry pit 

•Rr.<.y 1922— On east side of road, about 100 meters north of South Military 

Drlbeld^s gateway through wall to Geor^ 

Qidp >SZooZ, 1922— North of North Shore Road, 33 paces west of wall in hnewith west 

^ leai^g past Mount Langton to Hamilton, 12 paces from north side of road (A batteS 
of field guns inclosed by iron fence has been moimted over 1907 station.) ^ ™ 

(74) Jfounf Langton, 1922 — Garden pedestal has disappeared and place is overgrown and 

MchS “■‘"“l-l"’”* Which Stolid. St mte^ 

TTill ^®22-^outh of Mihtary I^ad opposite Elba Beach, south of Middleton 

S to^^oimd^t “so^hwaS?®^ bordering road, with cultivated field 

1 A /* 1922 In south corner of open field southwest of chapel of St. Paul’s Church 
16 paces from wall along Mam Road, and same distance from wall along east side of Valley Road! 

A 1922— East of Red Hole where Shore Road makes sharp turn, between road 

WC ol flagpole standmg m tnan^e in road mtersection m 

and of Mam Hoad, jurt east of .iimmit oorth of Belle™ 

(80) Tnmmmgham Hitt, B, 1922 — ^Near foot of hill, on north side of Mam Road, about 300 

(^9-® meters) from road, east of boundary hne of trees 
Iwtw^n two fields runmng northward from point opposite old shed with iron roof, house to which 
shed belongs stands close to road farther eastward. wui, nuuse to wnicn 

TV Mam Road, m east comer of field on farm, lust east of 

Garden, about 50 feet (15 24 meters) north of road, in cart track along wall east of which 
IS dense grove; balustraded wall bounds road on south side s » wmcn 

w “ffiingry Raj/, R, 1922-In pasture on southwest side of mouth of Hungry Bay, about 50 
feet (15.2 meters) up slope from water, and about 30 feet (9.1 meters) from wire fence^ 

CAwrch, 1922— Between Old Devonshire Church and new church, on north 
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(84) Devon^ire Bay, 1922— At head of bay, in north edge of roadway, along foot of steep 
emDankment, about 50 meters west of old house. 

(85) Bowen Point, A, 1922yNorth of Shelly Bay, west of race-track, south of east end of BTnii.11 
cove, betwwn two old quarry pits 10 paces apart, north one opening into cove and other into water 
on the west, 5 feet (1 52 meters) from north edge of latter 

1 Bowen, Poini, B, 1922 — In west end of race-course, south of roadway leadmg east into the 
oval within course from pomt opposite breach m wall opemng out to beach on Shelly Bay 

inn Burchall Owe, 192^About 15 feet (4 6 meters) west of road between two cedars, about 
100 meters east of 1907 station 

(88) Fl^ Bridge, 192^North of bridge on east side of road, 4 paces north of footpath, 
7 paces west of comer of old quarry 

(89) Pond, 1922— North of Mihtary Road, on hiU above west end of pond, m cedar 
scrub, aboTri 50 feet (15 2 meters) west of edge of plantmg-ground, about 60 feet (18 3 meters) east 
of stone W D. 4,” under cedar tree about 10 inches (25 cm ) m diameter 

(^0) Bail’s Bay, 1922--South of North Shore Road, west of Bailey’s Bay, about 150 feet 
(.46 7 meters) west of Seaward, in roadway through stone wall entermg grove on south side of road 

Holy Trinity {Hamilton Parish) Church, 1922 — On west side of road, opposite west entrance 
to church, in semicucular space where carnages turn, decimation and azimuth about 40 feet (12 2 
meters) south, in edge of banana patch ^ 

(92) LemVs Hoh, 1922— -East of Devil’s Hole, on east side of Tuckerstown road, 15 paces 
northwest of nearest corner of house, 5 paces from road, and 40 paces from sea-wall 

(93) Canton PoiM, 1922 — On north side of South Shore Road, where road runs close to bank 

above shore on south, and where there is high bank of hard limestone on north showmg strata of 
high coloration at foot and at top of bank _ s o«- 

(94) Joyce’s Cave, 1922 — On north side of road, behind clump of bushes to left of sign advertismg 

Shakespeare s Tempest Cave, just west of deep sink-hole “ 

A Mav^<m J^ke, 1922— On south edge of road to Devil’s Hole, about one-fourth 
(0 4 km ) west of Lake, imder cedar tree on hill above banana field. 

(96) Shark Hole, 1922— About 150 meters north of sharp turn of road at foot of hill at Shark 
Hole at corner of Harrington Sound, on low, flat point west of road, 12 paces west of coping by 
roadside, 4 paces from water’s edge, and 5 paces west of a tree 

(97) Lom Bird Island, 1922— On west end of island, about one-quarter mile (0 4 km ) east of 

end of island, about 200 feet (61 meters) west of pomt where road enters shallow rock-cut, on south 
Side 01 road ' 

(98) Trott’s Pond, 1922— On Mid-Ocean Golf Course, north of pond where road branches, m 
Clump of trees, on east side of road 

n CAwrc/i C<we, 1922— By courtesy of engmeer-m-charge of improvements at Mid-Ocean 
tjroli Oourse, at sea-level, m ummproved cave known as Church Cave 

(100) Church Cave Hitt, 1922 — On hiU, as nearly as possible duectlyover observation-point in 

cave, estimated difference m altitude about 125 feet (38 meters) ^ 

(101) Tud^stown, 1922— In acute angle formed by two roads leadmg north and south re- 
s^tively of Trott s Pond, about 160 feet (48 8 meters) west of stones marked “W D 99” and 
“ W D 100,” respectively 

(102) St George Hotel, A, 1922 — On hillside north of Hotel, under grove of cedars 

t * /lowin'®* Georgre HoH, B, 1922— Northwest of station A, in clump of Pnde-of-India trees, 40 
feet (12 19 iiorth of comer pMt of tennis-courts, m south edge of roadway that meets road- 

way from hotd httie further west, 8 feet (2 44 meters) from tree to west, and 16 feet (4 88 meters) 


« 



DESCRIPTIONS OF STATIONS 

As stated m the previous volumes, one of the chief difi&culties experienced by 
the observers of the Department of Terrestnal Magnetism, m the reoccupation of 
old stations for secular-variation data, has been the lack of necessary information 
to permit precise recovery of the pomt vrhere the previous observations were made 
Owmg to the frequent occurrence of local disturbance, it may readily happen that 
erroneous secular-variation data will result from non-recovery of exact station 
Accordingly, the observers of the Department are instructed to furnish as complete 
descriptions as possible of stations occupied, especially of such as give promise of 
future availabihty Information additional to t£at contained in the pubhshed 
descriptions or copies of station-sketches or of photographs of surroundmgs will 
gladly be furmshed those who are interested m the reoccupation of any of the 
stations 

The descriptions are given m alphabetical order under the same geographical 
divisions as adopted m the Table of Results. The general form foUowed m the descrip- 
tions IS* Name of station, year when occupied, general location, detailed location, 
distances and references to surroundmg objects, manner of marking, and finally 
the true bearmgs of promment objects hkely to be of permanent character All 
bearmgs, unless specifically stated otherwise, are true ones, and are reckoned con- 
tmuously from 0® to 360°, m the direction south, west, north, east For some 
expeditions, owing to the absence of surroundmg objects to which reference could 
be made and to the nature of the country traversed, the descriptions of stations 
naturally could not be made very full or precise, for some stations the data were 
necessarily so meager that worth-while descriptions could not be made up at all. 
When no mention is made of markmg of station, it is to be understood that the 
station was either not marked at all or not in a permanent mflrmpr For those 
stations which could properly be designated under more than one name, or which 
had several names locally, appropriate cross-references have been made 

When distances were measured originally m the Fnghsh system, the conversions 
mto the metric system are also given, but inclosed m parentheses, so as to show that 
they are converted figures The foUowmg rules have been adopted m the conver- 
sions Distances given to 0.1 foot are converted to the nearest 0 01 meter, 1 foot to 
the nearest 0 1 meter, estimated feet or yards to nearest meter, estimated fraction 
of a mile to nearest 0 1 kilometer, estimations of more than a mile to nearest kilo- 
meter Short and important reference distances, when measured accurately, have 
been converted into nearest 0 1 centimeter, such measurements, however, as, for 
example, dimensions of markmg-stones, etc., which are not of great importance, 
have been converted to the nearest centimeter When a distance precedes a bear- 
ing, this IS usually the observer's estunate of the distance from the station to the 
mark; such estimates naturally may be largely m error, but nevertheless will be of 
value m the future identification of the mark. 
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AFRICA 

J Abtbslnia 

Addis Ah&hdf Bfitish I/egation, 1921 — Close reoccupa- 
^OD. of Cl W station of 1914, on grounds of 
British legation, m large field known as "'The Pad- 
southeast of mam dnve of legation, 
214 feet (66 2 meters) south of and exactly 
in line with northeast post of iron gate openmg 
into field and ornament on quarters occupied by 
Oriental Secretary of Legation, and 202 2 feet (61 63 
meters) southeast of fence along dnve , 

marked by stone block 10 by 12 by 20 mches (25 by 
30 by 51 cm ), its top face left about 1 mch (2^ cm ) 
above surface of ground, and lettered "'CIW 
1921 True bearings conical hill of range, 38® 
30 9, south edge of lodge, 200 meters, 71® 06' 1, 
north edge of lodge, 74® 48' 5, northe^t post of 
gate in fence, 168® 36' 1, top of south gable of 
legation residence, 400 meters, 215® 41' 1, prom- 
inent mountain summit, 351® 39' 0 

Addis Abeha, Catholic Missiotu, 1921 — ^Exact leoccupa- 
tion of C I W station of 1918, on land belonging 
to Roman Catholic Mission School for Girls, just 
mside entrance to school grounds, 25 meters south 
of gate, and 2 5 meters west of row of eucalyptus 
trees on east side of grounds, marked by a block 
of stone 6 by 12 by 18 inches (15 by 30 by 45 cm ), 
its top face sunk level with surface of ground 
True bearings west side of east window of white 
residence, 800 feet (244 meters), 58® 39' 1, tall 
eucalyptus tree near residence, 69® 33' 0, bottom 
of west gate-post of mission, 25 meters, 217® 56' 5 

Dire Daoua, 1921— Slightly south of CIW station 
of 1914, at west end of Dire Daoua, ncai hospital 
buildings, in open space southeast of hospital This 
site was covered with matenal for building True 
bearings prominent tree on plam, 2 kilometers, 
112 07' 3, southwest corner of stone building in 
southwest comer of hospital compound, 112® 46' 8, 
east spike on roof of nearby building, 100 meters, 
186® 68' 9 

Hawash, 1921— On level plain near CIW station of 
1914, 175 paces northwest of and at nght angles to 
railway line at a pomt 300 paces southwest of west 
comer of wall around Railway Hotel and 61 paces 
northeast of small isolated tree True bearings 
curve-markmg pole on railway line, 04 kilometer, 
27® 24' 0, top of highest peak of Mt Fantahli, 16 
kilometers, 88® 06' 2 , south edge of railway water- 
tank, 04 kilometer, 244® 21' 4 

Alcmru 

Algiers, M, Algiers, 1922 — ^As m 1912, mtercomparison 
observations at the Bouzareah Observatoire d'Alger 
were made at the Moureaux station, designated M, 
on leveled space on hillside about 150 meters west 
of observatory grounds, and at station 0 m observa- 
tory grounds, marked by new peg True bearings 
ornament on equatorial coud6, 200 meters, 261® 26' 8, 
Dome de Kouba, 6 kilometers, 322® 46' 7, monument 
to African soldiers, 2 kilometers, 330® 26' 8 

Oran, Oran, 1922— Practical reoccupation of CIW sta- 
tion of 1912, about 6 kilometers northeast of Oran, 
54 feet (16 5 meters) south of south side of road 
formmg southern boundary of new public park be- 
tween mam Oran road and cliff, about 200 feet (01 
meters) east of edge of cliff, and m line with eastern 
edge of road mnmng at right angles to southern 
boundary, marked by peg left 3 mches (8 cm ) above 
ground, covered by caim of stones Tfue bearings 
east gable end of red-roofed cottage, about 1 kilo- 
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Algbbia — concluded 

Oran, Oran, 1922 — contmued 

metei, 3® 32'^, east edge of caim on near hill, 25® 
15' 5, dome on Oran Cathedral, 53® 34' 9, tower of 
Santa Cruz Chapel on mountain near old port, 7 
kilometers, 64® 48' 9 , lighthouse on extreme head- 
land, about 8 kilometers, 98® 02' 9, highest pe^ of 
mountam, about 12 kilometers, 248® 20' 4, base of 
sign-post at comer of main Oran road, about 200 
meters, 287® 27(7 

Touggourt, 1922— Close reoccupation of CIW station 
of 1912, about 1 mile (1 6 km ) north of north ©nd 
of village, on top of barren roll of hard sand, 662 
feet (202 meters) east of nearest point of caravan 
route to Biskra, north of sandstone quarry, marked 
by wooden peg left 5 centimeters above surface and 

I covered with caim of stones True bearings cross 
on east end of Catholic church m Touggourt, about 
1 mile (16 km ), 18® 18' 0, spire on tower of Arabic 
mosque m Touggourt, about 1 5 miles (2 4 km ), 24® 
32' 8, stone beacon on hill, about three-fourths mile 
(1 km ), 92® 06' 4, north dome of Marabout of Za- 
wit Imnuawar, about one-haJf mile (0 8 km), 218® 
38' 8, Arabic mosque of Tebesbest, about three- 
fourths mile (1 km), 300® 45' 0 

Cambroun 

Garoua, 1926 — ^Two stations were occupied Station A 
IS a practical reoccupation of CIW station A of 
1919, it is 60 meters northwest of north bank of 
Benue River, about 150 meters southwest of Nigoi 
Company's warehouse, about 100 meters west of nvoi 
wharf, 480 meters south of old customs storehouse, 
and 40 0 meters south of nearest native hut at base 
of small knoU , marked by peg True beanngs west 
gable of Niger Company's warehouse nearest wharf, 
209® 65' 6, stone pier of wharf in Benue River at 
water's edge, 248® 36' 0, lone dead tree on south bank 
of Benue River, 321® 14' 

Station B 18 a practical reoccupation of C I W sta- 
tion B of 1919, the pillar marking which has been 
destroyed It is near middle of military grounds, 
about 1 5 kilometer northwest of station A, north of 
native market square and west of road to nver port, 
24 5 meters east of east end of second barricade from 
south across trammg course, and 41 6 meters west of 
inner edge of race-track measured on Ime to small 
palm by road 51 3 meters distant , marked by sand- 
stone and cement monument 60 by 50 centimeters on 
top set flush with surface, lettered "C I W 1926" with 
hole m center, a second monument 86 45 meters dis- 
tant between race-track and road marks north end of 
meridian True bearmgs flagpole at government 
bureau, 100® 60' 6, west gable of government house 
on highest hill to northwest, 115® 15' 1, northeast 
comer of butcher shop, 304® GO'S, northwest comer 
of long building at market, 326® 56' 3 

Eotpt 

Helwan, 1922 — Observations for dechnation and horizon- 
tal intensity were made on the stone pier in the 
small wooden hut, designated H, of the Helwan 
magnetic observatory, and on the north pier in the 
porch or absolute room, designated N, mclination 
observations were made in the hut and on the south 
pier m the porch, designated S 

Suez, Lower Egypt, 1922— Exact reoccupation of Cl W 
station of 1908, 1911, 1914, and 1918, on low, boggy, 
salt-desert flat west of town of Suez, on embankment 
road I^^admg southwest from town to Asiatic Petro- 
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Egtpi? — concluded 

Suez, Lower Egypt, 1922 — continued 

leum Company, north of road, and 116 meters north 
of small bnck house at navigation beacon, marked 
by brass bolt set in cement m top of sandstone post 
^0 by 25 by 80 centimeters True bearmgs mosque 
m Arbain, 207° 39' 4 , mosque in Ibrahim Bey Gili- 
dan, 213° 54' 7, mosque of Abul-Eef, 238° 32^ 3, 
mosque in Port Tewfik, 311° 20' 1 , spire of Cathohc 
church m Port Tewfik, 313° 13' 

Tor, Sinai Peninsula, 1922 — ^Practical reoccupation of 
Cl W stations of 1911 and 1918, near extreme point 
of curved sand-spit opposite village of 'Tor and 
northwest of quarantme station, about 100 feet (30 
meters) north of temporary fisherman’s hut True 
bearmgs most distant navigation beacon, about IS 
miles (2 km ), 6° 44'^, mosque m northwest part of 
Tor, about 1 male (16 km), 218° 03' 4, mosque in 
southeast part of Tor, about 1 mile (16 km), 234° 
52' 4, flagpole on main quarantine buildmg, about 
1 mile (16 km), 285° 45' 4. 

French Somaliland 

Jibuti (Djibouti), 1921 — ^Exact reoccupation of CIW 
station of 1918, on/ sandy waste landi north of Ambouli 
Gardens, 3 kilometers south-southwest of town of 
Djibouti, 54 meters east of center of load, measured 
from point 4 meters north of 3-kilometer post, and 52 
meters east of this post, which is a portion of a steel 
beam mounted in a square masonry base on east 
edge of road, about 150 paces north of northwest cor- 
ner of Ambouli Gardens, where road turns to east, 
marked by a black stone, its upper face an acute tri- 
angle pointed northward, and projecting about 15 
centimeters above ground True beanngs top of 
lighthouse tower, 1 kilometer, 29° 49' 6, flagstaff at 
residency, 4 kilometers, 201° Oo' 6, promment mosque 
in town, 3 kilometers, 210° 26' 3, eastmosrt wireless 
mast, 2 kilometers, 218° 15' 4 

I 

French West Africa 

Abidjan, Ivory Coast, 1926— A proximate reoccupation of 
CIW station of 1914, about 2 5 kilometers north of 
lagoon, about 1 kilometer east of railway station, and 
about 400 meters northeast of hotel , it is 335 meters 
north of center of road leading eastward from railway 
station past hotel, 4 meters east of center of first 
street east of hotel, marked by cement bnck 20 by 
20 by 51 centimeters set even with surface with cross 
markmg center 

Ansongo, French Soudan, 1926 — ^A close reoccupation of 
CIW station of 1913, near center of level tract of 
clay soil, about 100 meters southeast of commander’s 
residence, about 100 meters northeast of post- and 
telegraph-oj0Bice, about 150 meters northeast of mar- 
ket, and about 190 meters west of barracks for Sene- 
galese soldiers; it is 314 meters, 280 meters, and 362 
meters from thorn trees to southwest, west, and north 
respectively, marked by large irregular sandstone 
projecting 10 centimeters above surface, having small 
indentation in top to mark center Tnie bearings 
steel telegraph-pole standing against east side of post- 
and telegraph building, 61° 31' 1 , steel telegraph-pole 
to north about 250 meters, 173° 20'B 

Bouake, Ivory Coast, 1926 — ^Two stations were occupied 
Station A is about 2 5 kilometers northeast of rail- 
road station, about 50 meters east of gate into com- 
pound inclosmg ofilcers’ quarters at military camp, 3 
meters east of native foot-path, 195 meters north of 
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Bouake, Ivory Coast, 1926— contmued 

center of road leading into camp, and 100 meters 
west of center of road to Bouake, marked by con- 
crete monument 40 by 40 by 80 centimeters lettered 
'^A-CJW 1926” set with top about 20 centimeters 
above surface True beanngs station B, 250 meters, 
22° 21' 5, telegraph-pole m front of Mihtary Bureau, 
39° OO'^, northwest comer of mud soldier barracks, 
297° 43' 4 

Station B 18 about 250 meters southwest of station 
A, 29 0 meters southeast of center of road to Bouake, 
1 meter south of center of native path to huts of 
black soldiers, in hne with fence southwest side of 
military compound, marked by concrete monument 
40 by 40 by 80 centimeters lettered 'TB-CI W 1926” 
set with top about 15 centimeters above surface 
True bearmgs base of flagpole in compound, 150° 
59' 8; station A, 202° 21'5, tip on black soldiers’ 
round mud hut No 2, 228° 03' 2 

Bourem, French Soudan, 1926 — A. proximate reoccupation 
of C3 1 W station of 1913, on north bank of the Niger 
River, about 11 meters north of water’s edge, about 
200 meters east of river port, about 100 meters south- 
east of admimstrator's residence, about 800 meters 
southwest of fort, 67 meters south and 104 meters 
west of thorn hedge which forms nght angle east of 
station, marked by cross m native brick 15 by 30 by 
50 centimeters 'True bearmgs steel telegraph-pole, 
179° 06' 0, flag on fort, thre&-fourths kilometer, 220° 
31' 6, northwest comer of new buildmg, about three- 
fourths kilometer, 264° 00' 6 

Conakry, French Guinea, 1925 — Two stations were 
occupied Station A is 604 meters north of CIW 
station of 1914, exact reoccupation being prevented 
by the erection of a concrete buildmg whose north 
wall stands about 15 centimeters from the pomt, on 
west side of Boulevard Mantime opposite steps to 
Treasury, 6 40 meters from northwest comer, and 6 71 
meters from northeast comer of concrete house, and 
1305 meters west of curb along boulevard measured 
on Ime tangent to south side of palm tree near curb , 
marked by peg True bearmg tnangulation monu- 
ment on west side of boulevard, 199° 02' 7 

Station B is west of Boulevard Maritime, about 
two-thirds kilometer south of station A, nearly m 
extended Ime of north curb of Second Avenue, north- 
east of concrete house, and about 4 meters from 
bank above rocky shore , it is 10 4 meters from end of 
curb on west side of boulevard and 935 meters 
from coconut palm near end of curb, 35 meters 
south of palm near shore and 14 0 meters northwest 
of palm near west edge of boulevard, marked by 
cement post 20 by 20 by 70 centimeters extendmg 
10 centimeters above smrface and marked ''C I W 
1925” True beanngs tnangular marker monu- 
ment on most northerly pomt of island, 96° 07' 4; 
southwest edge of small concrete building between 
boulevard and sea, 190° 21' 1 

Cotonou, Dahomey, 1926— Two stations were occupied 
Station A IS a close reoccupation of CIW station 
of 1913, north of road to Ouidah, about 125 meters 
west of 1-kilometer stone and about 120 meters east 
of concrete aqueduct crossing Ouidah road, 400 
meters southweA of railroad repair shops, 47 5 meters 
west of center of road to 'Transition Depot de 
Dahomey, 162 meters north of Ouidah road, mea- 
sured along Ime past coconut palm 98 meters dis- 
tant, marked by cement brick 15 by 25 by 60 centi- 
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Cotonou, Dahomey, 1926 — contiimed 

meters lettered “CIW” with cross marking exact 
point and set slightly above surface True bearmgs 
tip on native hut among soldiers’ barracks (Transi- 
tion Depot de Dahomey), 175® 31' 4, flagpole at 
b^eau compound of Transition Depot de Dahomey, 
193 02 5 

Station B IS on southwest comer of property 
belongmg to John Holt Company, south of Ouidah 
road, about opposite stone one-half kilometer marker 
west of town, 65 meters south of center of Ouidah 
road, 65 meters east of tree in sO'Utheast comer of 
grove of fir trees, and 94 meters from next tree 
u^rth True bearmgs flagpole on buildmg of John 
Holt Company, 257® 17' 9, flagpole on end of pier in 
harbor, 288® 11' 5 

Dakar, Senegal, 1925 — ^Two stations A and B weie occu- 
pied Station A is about 200 yards (183 meters) 
southwest of C I W station of 1912, 1913, latter being 
no longer desirable on account of presence of mag- 
netic matenal It is north of town, about 18 kilo- 
meters east of electnc power-house, on point of land 
known as Bel-Air, 16 feet (49 meters) east of hedge 
around field, 30 feet (9 1 meters) north of center of 
deep unused road and 43 3 feet ^3 20 meters) north 
of small iron pm m center of cement marker on 
south side of old road, marked by stone 5 by 5 by 24 
mches (13 by 13 by 61 cm ), set with surface about 2 
inches (5 cm ) above ground, cross in top markmg 
exact point True bearmgs flagpole on dome of 
governor-general’s palace, 11® 09'^, top of wireless 
mast, 26® 57' 7 , point on smoke-stack seen through 
opemng in bush hedge, 162® 15' 3, signal light on end 
of mole in harbor, 345® 24' 2 
Station B is on pomt of land known as Bel-Air, 
about 06 kilometer west of station A and about 
1 kilometer northeast of electnc power-house, about 
200 meters northwest of small battery, about 100 
meters northwest of by-road leading to small battery, 
in an old field surrounded by a bush hedge southeast 
of a large sand dune, 66 feet (201 meters) west of 
path through field, 66 feet (17 1 meters) west of east 
hedge, 54 feet (16.5 meters) south of north hedge, 
and 691 feet (1801 meters) south of tree in north- 
east comer of field, marked by a quart bottle buried 
flush with ground True bearmgs flagpole on gov- 
ernor-general’s palace, 4® 40' 8, top of wireless mast, 
21® 46' 9, tip on signal lighthouse on mole in harbor, 
332® 40' 0 

Gaya, Niger, 1926 — ^Two stations were occupied Station 
A is about one-fourth mile (04 km ) north of Niger 
River, on level sandy spot north of government 
compound, 33 95 meters and 48 15 meters from north- 
east and northwest comers of compound wall respec- 
tively, and 2225 meters north of northwest comer of 
kitchen where it joins compound wall, marked by 
native sandstone set in mud mortar flush with sur- 
face and lettered I W 1926,” with cross marking 
center Tme bearmgs flagpole on cliff in front of 
commander’s residence, 87® 38' 4, northwest comer 
of market buildmg, 269® 22' 0, flagpole on east 
entrance gate to government compound, 324® 47' 7 
Station B IS a proximate reoccupation of C I W sta- 
tion of 1913, north of Niger River, about 150 meters 
southeast of government compound, and about 125 
meters southwest of post- and telegraph-office, 129 
meters southwest of center of raised road, 9 85 meters 
southwest of tree at roadside, 13 85 meters south of 
tree on near side of ditch, 1650 meters from lone 
tree to southeast, marked by cross m large flat sand- 
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stone set flush with surface True beaimgs flagpole 
on chff edge near commander’s residence, 107® 41' 6, 
flagpole on east entrance gate to government com- 
poim(^ 146® 45' 1, tip on native hut on right side of 
road, 309® 40 7 

Grand BoBsam, Ivory Coa^t, 1926 — ^Two stations were 
occupied Station A is on north side of lagoon, 
about 400 meters east of narrow-gage railroad 
bridge, across lagoon from pier of Chargeurs R6uius, 
between two small inlets, 115 meters north of 
native foot-path, 26 5 meters west of west comer of 
loot-bridge leading to native village, and 23 meters 
east of mall palm tiee, marked by concrete monu- 

lettered A-(DIW 1926” set with top about 3 
inches (8 m ) above surface True bearings front 

14' 2, gable on lawyer 
M Clement’s office, 65® 39' 4, lighthouse, 177® 26' 6 
btation B IS south of lagoon, about 400 meters 
west m highway bridge, m northward extension of 
property Ime along street passing office of I T 
Williams and Sons, 200 meters beyond school build- 
m^l60 meters northwest and 282 meters south- 
west o^omers of concrete tennis court, marked by 
peg bearmgs telephone-pole in center of 

concrete lagoon bridge, 262® 46' 0, west gable of 
adjutant’s house, 345® 30' 4 ^ 

Kayes, French Soudan, 1925— Two stations, A and B, were 
occupied Station A is in division known as Kayes- 
^ reocctmation of C IW station 

of 1913, the portion of the bank where the latter was 
located paying been earned away by the stream It 
^ r i meters) from bank of Senegal River, 
east of BaJlay Avenue, about 0 5 kilometer east of 
admimstration buildings, nearly m line of center of 
Kue du Lieutenant Gamier intersecting Ballay Ave- 
nue, 582 feet (1774 meters) northeast of seLwaR, 
bewings stone post in comer 
on Ballay Avenue, 
1^ 06 3 » peak of gable of large house across Sene- 
gal River, 123 28 2, north edge of lone square con- 
cre^ hut among round straw huts across river, 264® 

? if Imown as Kayes-Plateau 

about one-half mile (0 8 km ) southwest of Station A, 
^^^ay between the Palais du Government 
and the Maison du Fonctionnaires, 2 1 meteis north- 

“deters, 805 

meters, and 1336 meters from centers of thiee trees 
on opposite side of path to northeast, east, and south- 
east respectively, 19 25 meters east of dearest of group 
of seven locust trees, and 114 meters southeast of a 
lone tree, m^ked by peg True bearmgs base of 
support of light on west pillar at entrance to palace 
grounds, 130 41 8, top north comer of nortnmost 
railroad bameto seen between trees east of path, 0 7 
kilometer, 297 38 7, south top comer of southmost 
railroad barracks, 0 7 kilometer, 319® 36' 3 

Kouhkoro, Frj^ch Soudan, 1926— Two stations were oc- 
cupied Stotion A IS about 700 meters north of rail- 
road, on hill north of two large stone hotel buildings, 
20 meters northwest of intersection of road from 
depot and road to commandant’s residence, 1765 
meters from tree near road, 88 meters east of large 
tree, marked by small round hole m top of stone 75 
75 centimeters, extendmg 75 centimeters above 
the erotmd, -with the letters “S L ’’ on upper face, this 
stone bei^ third of a row of granite and cement 
markers extendmg from the commandant’s residence 
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parallel with road, the second of row beine 2710 
northwest True hearings outside edge of 
northeast comer post of red bnck wall, 32° 23' 1 
southwest edge of large stone pillar at west end of 
gate at entrance to commandant’s residence, 220® 
o ®*ono hotel, 347° 00' 1 

fetation 5 IS an exact reoccupation of CJW sta- 
tion of 1913, on the north side of the Niger River, 
on a ledge of solid rock on first terrace below com- 
mandant s house, 182 meters from center of road 
leading up-hiU, 57 meters from lower edge of rock 
ledge, and about 60 meters northeast of telegraph 
ime, marked by a cross m top of granite post 20 
centimeters square set in concrete bed, the edge bemg 
lettered 'Tomt Astronomique 1905” True bear- 
ings base of flagpole on stone hotel, 55° 41'2, base 
of flagpole on wall of French commandant’s res- 
idence, 142° 2T6, south tip of steel-roofed build- 
ing along river, 361° 39' 4 


Kouroussa, French Guinea, 1&2&— About US kilometers 
east of railroad station and about 1 kilometer south 
of mlroad bridge over the Niger River, 250 meters 
west of river bankj m open plaza east of the French 
command^t’s residence, and west of admimstra- 
teur s residence It is m Ime defined by six medium- 
sized trees, 1805 meters southwest of southwest tree 
of row, 22 X) meters northwest of nearer of two large 
trees 11 meters apart, and a group of small newly 
planted trees are distributed around the station, 48 
meters to northeast, 10 1 meters to southeast, 6 68 
meters to southwest, and 107 meters to northwest, 
respectively, i^ked by peg to be replaced by 
cement pillar True bearmgs front tip of gable on 
commandant’s residence, 72° 46'2, tip of gable in 
most northern large tin building to northwest (engine 
house), 146° 26' 6, southwest comer of administra- 
teur’s residence, 242° 27' 1 


Mamou, Flinch Guinea, 1925 — ^Two stations were occu- 
pied Station A IS a practical reoccupation of Cl W 
station of 1912, about 1 kilometer south of railroad 
and about 200 meters north of old hospital, 190 
meters west of path to hospital, 21 0 meters and 28 5 
meters respectively from two trees to northeast and 
east, marked by p^ True bearings northwest cor- 
ner of rums of old hospital wall. 13° 06' 2, northeast 
gable of railroad station, 185° 42' 7, pinnacle on most 
easterly railroad buildmg, 229° 36' 7 
Station B is about three-fourths kilometer north of 
railroad in European section of town, about one- 
fourth kilometer north of Admimstrateur’s Bureau, 
within acute mtersection of a narrow road bearing 
northeastward with wide road leading up-hill, 708 
meters south of papaw tree, 7 7 meters southwest of 
large tree west of narrow road, and 9 5 meters north- 
^^st of large tree on farther side of narrow road 
T^e ^bearmgs west gable of tin roof of large store, 
9° 33 .9, tip on hut on mountain across r^road, 10° 
64' 8, tip on very large hut, 173° 32' 0 

Matam, Senegal, 1925 — ^Two stations were occupied Sta- 
tion A IS a close reoceupation of C I W station of 
1913, on west bank of Niger River, 133 0 feet (4054 
meters) north of brick and concrete monument mark- 
ing lot comer, 390 feet (1139 meters) west of center 
of Rue de la Poste, and 2722 feet (8297 meters) 
southeast of southeast comer of new residence of M 
la Coue, a fonctionnaire ; marked by cross in top of 
bnck and concrete monument 20 by 20 inches (51 by 
61 cin) extending 6 mches (13 cm) above ground 
True beanngs fourth steel telegraph-pole, counting j 
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west from post- and, telegraph-office^ 103° 13' 1 , south- 
iT two-etoiy building on Rue de 

Station B is about one-fourth nolle (04 km) ^south 
ot mam part of town, about one-third mile (06 km) 
southwest of A, over a brick and concrete monu- 
ment making ^eet comer on south side of wide 
road south of administrative grounds, and about 160 
jneter^ west of mtersection of this road 
with Rue de la Poste It is 1988 meters west of 
monument markmg comer of grounds of the fono- 
tionnaires, 29 96 meters from monument on street 
Ime running south, and 3596 meters north of center 
ot large tree, marked by cross in top of bnck and 
concrete monument 8 by 8 inches (20 by 20 cm ) 
projectmg 10 mches (25 cm) above ground True 
bearmgs top of leanmg steel telephone-pole, about 
^ yards (3^ meters), 88° 09'i, south gable of 

MopU, French Soudan, 1926 — ^Two stations were occupied 
fetation A IS about 300 meters north of C I W. sta- 
tion of 1913, on the right bank of Bam River, on 
southwest end of strip of land between raised road 
residence to Mopti and rfver 
070 meters east of edge of nver bank, 134 meters 
west of fourth tree on east side of raised road south 
from mtersection of road with by-road, and 115 
ineters southwest of first tree from south on west side 
of raised road , marked by roughly constructed cement 

lettered 

ju i w 1926, with cross m top markmg center 
i rue bearmgs pinnacle on southwest comer of mud 
house near commandant’s residence, 201° 58' 7: sta- 
tion R, 6, flagpole on military headquarters 

m town, 334° 66' 7 

Station, B is about 160 meters northeast of station 
A, ojx the right bank of Bam River on strip of land 
between nver and road parallel to river running from 
commandant’s residence to village, about midway 
bet'v^en the two places, almost north of mtersection 
of a by-road with mam road, 17 8 meters west of cen- 
ter of road, measured from a point midway between 
fourth and fifth trees west of road and north of road 
intersection, 165 meters and 163 meters from these 
tmes respectively, and 33 meters from nver bank 
Irue bearings pinnacle on southwest corner of mud 
house near commandant’s residence, 201° 66' 9, flag- 
pole on military headquarters in town, 352° 32'3 
Niafunk^ French Soudan, 1926-A close reoccupation 
C I W station of 1913, m the yard at rear of French 
commandant’s residence, 5 0 feet (1 62 meters) north- 
cast of northeast comer of astronomic pier of 1911 
40 0 feet (12 19 meters) northeast of main part of 
commandant’s residence measured along line tan- 
gent to mud raihng of rear steps and passing 2 0 
feet (0 61 meter) east of astronomic pier 

Niamey, Niger, 1926 — Two stations were occupied Sta- 
^ about 75 meters south of CIW station 
of 1913, on summit of bluff overloobng Niger River 
about 360 meters south of Bureau of Subdivision 
miildmg, about 130 meters southeast of French res- 
ide^e, and about 150 meters northwest of small 
buildmg used as garage, 28 4 meters southwest of cen- 
ter of driveway to garage, m a break m line of 
acacia trees parallel to driveway, 6 5 meters and 4 5 
meters from nearest tree to northwest and southeast 
respectively, station is to be marked by local authon- 
^s by a cement pillar 'True bearings* flagpole on 
French residence to northwest, 122° 07' 1, flagpole 
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Niaviey, Niger, 1926— continued 

on Bureau ot Subdivision to north about 350 meters, 
174° 00' 9, east edge of piUar near east end of wall 
around cliff edge, 346° 30' 5 , r 

Station B is on top of plateau on east bank of 
Niger Elver, 24 3 meters south of center of road to 
Zmder, about one-fourth kilometer east of Bureau of 
Subdivision building, nearly m Ime with the east side 
of large white buildmg used as travelers* quarters 
and 18 3 meters south of small tree near roadside 
True beanngs flagpole on Bureau of Subdivision 
building, 83° 05' 2, tip of first hut among soldieis* 
barracks, 170° 02' 2, tip of post at southwest coinei 
of cemetery wall, 311° 04' 8 

Parakou, Dahomey, 1926 — A. close reoccupation of C I W 
station of 1913 in angle bounded on north by road 
to Nikki and on we^ by road to Save, about 200 
meters southeast of French residence, and about 50 
meteis northeast of post-office, 38 25 meters east of 
northeast comei of school buildmg, 200 meteis south 
of load to Nikki, measured along line through small 
mango tree at roadside 11 35 meteis distant, and 13 9 
meteis southeast of laago mango tree True heal- 
ings edge of east gate-post at entrance to French 
lesidence, 115° 07' 6, noithcast edge of government 
stole and school building on noith side of Nikki 
load, 161° 16' 0 

Pcdor, Senegal, 1925— Two stations, A and B, were occu- 
pied Station A is probably 10 or 15 meters south- 
west of de Vanssay’s station of 1895, near the north- 
west comer of a street intersection, southwest of fort, 

4 95 meters northeast of bnck monument marking 
street line and lot comer and over which CIW 
obseivations were made in 1913 (an exact reoccupar 
tion being pi evented by erection of a mud wall) , it 
18 9 9 meters west of mud fence between military 
giounds and street, and 25 50 meters northwest of 
brick and cement monument marking northeast cor- 
ner of street intersection, marked by peg Tme 
bearings flag support on south top edge of mam 
buildmg at fort, 210° 08' 1 , northeast comer of biuld- 
ing of Colomal Transit Company at water-front, 298° 
07' 2 , pinnacle on red-tile roof of building of Oldani 
Merchants on water-front, 317° 20' 6 
Station B about 1 kilometer southwest of mam vil- 
lage and station A, about one-fourth kilometer south- 
east of residence of commandant, and about 40 meters 
east of hospital compound near bank of nver, 10 5 
meters southwest of nearer of two trees, 16 7 meters 
west of tree near nver bank, and 80 meters from 
tree to south , marked by quart bottle placed mouth 
up flush with surface Tme bearings southwest coi- 
ner of small kitchen south of doctor's office, 79° 18' 1 , 
north pinnacle of two on commandant's residence, 
135° 52' 0 

St Louis, Mawetanm and Senegal, 1925 — ^Two stations 
were occupied Station -4 is a close reoccupation 
of CIW station of 1912, about 2 kilometers north 
of mam bridge connecting Senegal and Mauretania, 
on west side of Little Senegal Eiver m Mauretania, 
about 1 kilometer noith of mihtary hospital, about 
one-half kilometer southeast of nfle range, about 
one-fourth kilometer southeast of foundations of two 
houses near palm grove , it is 68 meters west of nver 
bank, 935 meters north of a concrete marker, 80 
meters southeast of nearest of four bimches of cac- 
tus, marked by peg True bearmgs west edge at 
top of tall bnck smokestack on pomt extendmg mto 
nver, 227° 08' 5, spire of church on Sohr Island, 324° 
13' 0, flagpole on lisdithouse, 355° 57' 0 


St Louis, Mauretania and Senegal, 1925 — contmued 

Station B IS m Senegal, on east side of Big Sene- 
gal Elver, on Sohr Island, m center of first laigc open 
space northeast along nver from big bndge, bounded 
on east and south by large mangot, about 200 meters 
noith of walled cemetery, roughly m line approx- 
imately parallel with nver bank jommg two cement 
markers, being 25 65 meters southwest and 6 96 
meters northeast of these markers respectively, it is 
25 55 meters southeast of a third marker and 14 
meters southwest of native path , marked by a ouart 
bottle buried mouth up flush with surface True 
bearmgs west edge at top of tall brick smokestac k 
on point extending mto nver, 164° 09' 6, spire on 
church on Sohr Island, 357° 50' 9 

Savi, Dahomey, 1926— A practical reoccupation of C I W 
station of 1913, about 100 meters south of French 
residence in Ime with west end of buildmg, 14 6 
meters west of center of shaded walk lunnmg south- 
ward from residence, about 40 meters east of north- 
south road to Sabaiou, 1000 meteis southwest of 
fourth tice on west side of shaded walk couniang 
from residence, and 12 45 meteis northwest of fifth 
tree, marked by rough granite stone with cioss m top 
and extending 50 centimeters above surface True 
bearmgs southwest edge near top of Fiench res- 
idence, 166° 23' 4, noithwest edge of small giamti' 
stone bmlding used as store and about 100 meters to 
northeast, 216° 10' 9 

Segou, French Soudan, 1926 — ^Two stations were occupied 
Station A IS an exact reoccupation of 0 I W station 
of 1913, up nver from boat-landing between Hotel cic* 
Passage and river, 10 0 meters north from mud fence' 
around hotel, 74 0 meters southwest of upper end of 
river gage, and southwest from pillar “Service Geo- 
graphique Mission Astronomique” marked by cross 
m top of native stone 20 by 15 by 40 centimeters 
placed m center of concrete block 1 by 1 meter flush 
with ground True beanngs tall steel tower across 
Niger Eiver, 15 miles (24 km), 224° 24'^, station 
B, 239° 17' 5, flagpole on building of Deves-Chaumet 
nearest river, 239° 28' 6 

Station B is on the south bank of the Niger River, 
about 350 meters east of station A, northeast of 
the French commandant's residence, 4 5 meters from 
water's edge, 18 45 meters northwest of nearer of two 
lai^e trees east of wide native path, 303 meters 
northeast of northeast comer of large stone wall 
extending from commandant's residence to nver, 
marked by native bnck 10 by 15 by 30 centimeters 
flush with surface with cross marking point True 
beanngs station A, 59° 17' 6; tall tree on opposite 
bank of Niger Eiver, 142° 25' 9, steel tower on rook 
pier on opposite side of nver, 223° 49' 4 

Tamhacounda, Senegal, 1925 — ^About one-third mile (05 
kilometer) northeast of railroad station, on summit 
of hill, on west side of mam road to (Gambia, opposite 
admimstrator's palace, ovei cement pillar marking 
north side of mtersection of street from west, 165 
meters west of wall of palace yard, 20 95 meters north- 
west of southwest comer of large pillar north of en- 
trance gate, marked by cement pillar, 11 by 11 centi- 
meters, extendmg 11 centimeters above ground, being 
the north pillar of two 30 meters apart, set bv road 
surveyors to mark the street mtersection 'True bear- 
ings northmost of four small spires on railroad build- 
ings, 29° 27' 6, northwest comer of adjutant's 
residence, 188° 02' 5 , east spire of two on administra- 
tor's palace, 277° 20' 2 

Timbuktu, French Soudan, 1926 — ^Two stations were 
occupied Station A is north of circular garden in 
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square, south of government palace, 
about midway between two small tiees, 17 8 feet (5 42 
meteis) and 23 3 feet (7 10 meters) from tree to 
southwest and northeast respectively, 97 4 feet (29 70 
meteis) south of southwest comer of mud wall around 
government palace, 84 6 feet (25 79 meteis) southeast 
of southeast corner of wall around post-office, and 
548 feet (1670 meteis) noith of pillar in wall around 
circular garden, maikod by brick and cement pillar 
buried somewhat below surface, lettered IW 
1926” with cross marking center True bearings 
post on southwest comer of Fort Bonnier 8® 34' 4 
pinnule of old mosque, 114® SO' 4, jaagpole on Po&te 
29% m oenier of 

Station B IS a practical reoccupation of C IW 
station of 1913, about 100 meters west of commander’s 
residence, 14 0 feet (4 27 meteis) south of center of 
astronomic pillai and 23 feet (7 01 meters) southwest 
of monument to Lieutenant Bonnier True bearings 
west comer of top of laige lone building, 6® 40' 4, 
pinnacle on old Mooiish mosque, 228® 41' 4, post on 
noithwest comer of Foit Bonnier, 302® 37' 6 

Gold Coast Colony 

Acera, 1926 — ^Three stations were occupied Station A 
IS a close reoccupation of the C I W station of 1914 
on golf-links, midway between the seashore and the 
mam road to Chnstiansborg, 175 meters southwest 
of second bungalow from the cross-roads, 18 6 meters 
west of road leading from mam road to seashoie, 
and 86 meters south of tee No 8 of golf-oouiso 
marked by concrete pillai 20 by 20 by 76 centimeters 
inscribed CIW 1926” Tiue bearings tip on 
hghthouse, 60® 23' 5, spire on Church of England, 
64 42 4, flagpole on Secretanat, 110® 63' 3: peic at 
station B, 122® 40' 1 ' ^ 

Station B IS a close reoccupation of C IW sta- 
on the Victorian golf-course just north 
of the ninth fairway, m Ime with fence on east side 
of Public Works Department offices, 70 6 meteis 
southeast of the southeast fence comer and across i 
the main road to Chnstiansborg from these offices 
and 24 16 meters south of the southwest edge of con- 
rainfall gage, marked by concrete pil- 
lar 20 by 20 by 76 centimeters inscribed "C IW 
1926 True bearings dome of lighthouse, 43® 05' 2 
spire on Church of England, 60® 65' 2, dome 'on 
post-office building, 61® 26' 2 
Station C IS about 3 6 miles (6 63 km ) northeast 
West Ridge at military cantonments, 
300 meters west of officers’ moss house, 76 meters 
^uth of governor’s lodge, and 45 meters south of 
Circle Road to cantonments It is 28 60 meters 
south-southwest of cement pillar markmg governor’s 
lodlge triangulation point of the Gold Coast Survey 
bne with this pillar and spire on Basel (now 
Scottish Mission) chinch in Chnstiansborg, and 836 
me^rs northwest of small cement property beacon, 
to be marked by cement pillar Tiue bearing of 
Scottish Mission chuich spire as furnished by Gold 
Coast Survey, 21° 44' 6 

Kicmast 1926 — ^Two stations weie occupied Station A 
IS about 59 feet (162 meters) south of C IW sta- 
tion of 1914, on iidge in European section, about 1 
(16 km ) south of central part of town, on 
polo-grounds in Ime between two 
Gold Coast Survey monuments, 24 50 meters south of 
monument or northeast edge of polo-grounds, marked 
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“GCSCTS2,” and 175 meters north of monument 
oj- southwest edge of grounds, marked “GCSCTS- 
135, 25 6 meters and 28 7 meters respectively south- 
west of two royal palms near edge of grounds, 
marked by Gold Coast Survey monument 8 by 9 by 
12 inches (20 by 23 by 30 cm ) marked "GCS CSI” 
set with top 10 inches (26 cm ) beneath surface of 
ground True bearings flagpole at bungalow ol 
chief commissioner of Ashanti, 40® 06' 8, flagpole 
in front of old fort, 181® 52' 6, cross on BaflelMis- 
sion church in Kumasi, 200® 22' 4 
Station B is about one-third mile (0 5 km ) north- 
west of A near southeast end of proposed polo- 
pound, 88 meters northwest of boundary of lot 
between bungalow of chief justice and that of 
district commissioner, 244 meters northeast of 
large tree at north comer of commissioner’s lot 
^ 1 ?^ ineters west of northwest comer of serv- 
ants house on chief justice^s lot, marked by crosh 
in top of concrete block 4 by 8 by 20 inches (10 
by 20 by 51 cm ) set with top 4 inches (10 cm ) 
above surface True bearings left edge of pro- 
vincial commissioner’s house, 69® 49' 4, steel tele- 
phone-pole on north-west end of proposed polo- 
113® 32' 2, left edge of servant's house, 
237 16 8 

Sekondi, W26 — ^About 2 miles (3 2 km ) northeast of 
Sekondi, northwest of road to Chamah, on propeity 
belonging to Dr Marsters, onc-half mile (08 km ) 
east of Nyiasia, at top of round knoll, 276 meteis 
east of southeast comer and 300 meters northeast 
m southwest comer of bungalow occupied by Mi 
Couitiss, maiked by concrete monument 8 by 8 bv 
24 inches (20 by 20 by 61 cm) lettered ‘DIW 
19^ set with top about 2 inches (6 cm ) above 
surface Jnie bearings flagpole on old fort in 
E flagpole of West African Lightei- 

age, 23 41 0, southeast comer of bungalow of Mi 
Courtiss, 108® Ol'O 

Kenya Colony 

(Note Earlier occupations of repeat stations in this 
sectiOQ weie listed undei British East Afnca, in 
Volume I of this senes ) 

Kisurnu, y 21 ^About 100 feet (30 meters) southeast of 
CIW station Port Florence of 1909, east of rail- 
way station, 250 yards (229 meters) southeast of 
cotton ginnery, in range with its northeast end and 
highest point of a ridge to northwest, 196 2 feet 
69^ meters) north of southeast veranda-post of 
mdian store, 163 4 feet (46 76 meters) east of nearest 
^egraph-pole and 41 paces from road to southeast 
True bearings bottom of east veranda-post of 
Indian store, 19® 54' 6, northeast end of roof of 
cotton ginneiy, 139® 33' 3, prominent tree across 
gulf, 3 miles (6 km), 162® 55' 8, top of prominent 
rock at east end of range, 236® 54' 3, front gable 
of Indian store, 287® 24' 3 

Making, 1921--Close reoccupation of C I W station of 
1909, m thick thorn semb about 100 yards (91 
metos) southwest of new railway residences, 410 
yards (375 meters) southwest of lailway station, on 
prolongation of short roadway leading diiectly from 
station building True bearings prominent tree, 3 
miles (5 km ), 146® 56', top east edge of railway 
water-tank, one-fourth mile (04 km), 219® 17' 5 
west spike on roof of northmost of two red-roofed 
residences, 600 feet (183 meters), 228® 45' 7 large 
rock on summit of saddle-backed hill, 304° 28' 
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Mombasa, 1921 — ^About 150 feet (457 meters) southwest 
of English Point, Mombasa, C I W station of 1909, 
9 paces north of point in path 250 paces northeast 
of English Point, and 27 paces beyond pomt where 
light railway crosses path , marked by concrete block 
12 inches (0 3 meter) square, and standmg about 
2 feet (0 6 meter) above surface, its top face lettered 
I W 1921 ” True bearmgs top of east comer 
of wall of old fort, one-half mile (0 8 km), 16® 
17' 6, top of Vasco da Gama monument, one-half 
mile (0 8 km), 28® OS'S, northmost of two wireless 
masts, 2 miles (3 km), 95® 12' 9, ornamental um 
on southeast comer of high-school, 133® 09' 0 , coco- 
nut palm m direction of navigation mark, 47 feet 
(14 3 meters), 152® 44' 

Nairobi, 1921 — ^Two stations were occupied Station A 
IS probably about 30 yards (274 meters) south of 
the CIW station of 1909, southeast of lailway 
station, S2 paces east of road, and 150 feet south- 
east of comer pole of transmission line 
Station B is on open grassy land between White- 
house Road and Fifth Avenue, about one-fourth 
mile (0 4 km ) southwest of general post-office, 203 
paces southeast of Treasury and 37 paces southwest 
of water channel, marked by a concrete pillar 4 
feet (12 meters) high, 18 inches (46 cm ) at base 
and 9 inches (23 cm ) at top, lettered ''C I W 1921,” 
erected by Land Survey Department True bear- 
ings bottom of northeast concrete pillar of Secre- 
tariat buildings, 22® 24' 5, cross on west end of 
church, 95® 04' 0, tip of roof of Treasury building, 
153® 43' 5, east gable of Scotch church one-half 
mile (08 km), 169® 56' 1, top of post-office clock- 
tower, 205® 48' 4, top of church-steeple, one-fourth 
mile (04 km), 244® 34' 4 

Nakuru, 1921 — ^Near the CIW station of 1909, north 
of railway, opposite east end of station house, and 
350 yards (320 meters) north of site of former fence 
inclosing station and sidings True bearings top 
of church-steeple, 900 feet (274 meters), 44® 35' 3 
lone tree on sky-line, 5 miles (8 km), 98® 12' 6, 
flat peak on ridge, 15 miles (24 km), 290® 28' 6, 
geodetic beacon on hill, 5 miles (8 km), 314® 22' 7, 
spike on front gable of eastmost railway residence, 
600 feet (183 meters), 354® 13' 1 

Port Florence, 1921 — See Kisumu 

Vcn, 1921 — Close reoccupation of CIW station of 1909, 
on grassy flat southeast of railway mclosure, 117 
paces northeast of lunction of two paths 90 paces 
north of river bank and 300 paces southeast of 
railway along path toward nver which crosses tracks 
106 paces east of railway mclosure True beanngs 
bottom of cliff-like hill, 15 miles (24 km ) , 76® 05' 6 , 
southmost pillar of water-tank, one-fourth mile (04 
km), 79® 58' 8, northeast comer of flat roof of 
railway rest-house, one-fourth mile (04 km), 91® 
19' 8, flagstaff at government station, 1 mile (16 
km ), 113® 16' 5, south end of roof of railway native 
quarters, 127® 20' 2, rocky summit of highest hill, 
3 miles (5 km), 167® 56' 

Libbru 

Bushrod Island (Monrovia), Montserrado, 1923 — On 
Bushrod Island 5 kilometers north of Monrovia 
225 kilometers southeast of mouth of St Paul 
River, 100 meters southeast of Panni Farm, and 
100 meters from high-water mark on the beach, 
marked by empty 30 caliber cartridge shell sunk 
m top of concrete block 24 by 30 by 80 centimeters, 


AFRICA 

LiBKEtiA — continued 

Bushrod Island (Monrovia), Montserrado, 1923 — cont’d 
lettered “C I W 1923” and set m an irregular meuss 
of concrete about 1 cubic meter in volume buried 
flush with ground The station is identical with 
a primary control station of the Boundary Survey 
designated as "MAG” True beanngs monument 
in Monrovia, 5 kilometers, 15® 53' 7, south mast 
French wireless, 6 kilometers, 16® 36' 1 , spire m 
Monrovia, 17® 45' 4, conspicuous palm tree, 16 
kilometers, 151® 49' 

Cape Palmas, Maryland County, 1926— Because of the 
large local disturbance known to exist in the vicin- 
ity of Cape Palmas, several stations were occupied 
These are station A on Russwurm Island, station 
B, immediately across channel from A, station C, 
west of B in vicinity of lighthouse, and Harper, 
on north side of Hoffman River Two stations were 
also established at Cuttmgton, about 8 miles 
(13 km ) northeast of Harper See separate de- 
scriptions of Cuttmgton and Haiper 

Station A, on Russwurm Island, is a close re- 
occupation of C IW stations of 1914 and 1919, 
on level space on top of rocky ridge, about mid- 
way between east end of island and its highest 
point, about 6 meters north of barren rocks of 
south side of island and 2 meters south of dense 
vmes and budi on north side of island, marked 
by rough stone about 18 by 22 by 14 inches (46 
by 56 by 36 cm) extending about 8 inches (20 
cm) above surface, lettered “CIW” with cross 
marking center True beanngs tip on lighthouse, 
129® 24' 6, flagpole on front of Elder I^mpster’s 
bimgalow and office, 173® 52' 2, north spire of 
two on Protestant Episcopal church, 234° 47' 9, 
south spire on Protestant Episcopal church, 235° 
05' 6 

Station B is near the shore opposite station on 
Russwurm Island, 10 meters southwest of fresh- 
water spring, on grassy spot surrounded by ^ohd 
rocks, 2 4 meters, 12 meters, and 17 meters from 
rock to east, south, and west respectively, about 
25 meters east of small sandy , beach and south of 
south end of old rock wall m rear of homes of two 
Libenans across street from Elder Dempster's bunga- 
low, marked by peg True beanngs sham pointed 
pinnacle-shaned stone on west end of Russwurm 
Island, 40® 27' 0, split between two huge rocks on 
east end of Russwurm Island, 348® 38' 4 

Station C IS about 100 meters southwest of light- 
house near extremity of cape about 15 meters north 
of edge of rock on shore of channel near edge of 
grassy plot, 3 meters and 5 meters from young oil 
palms southwest and southeast respectively , marked 
by peg True beanngs pinnacle-shaped rock on 
west end of Russwurm Island, 4® 15' 6, tip on light- 
house 215® 44' 6, southeast comer of girls' mission 
school, 241® 35' 0 

Cuttmgton, Maryland County 1926— Two stations were 
occupied Station A is a close reoccupation of C I W 
station of 1919, on grounds of Cuttmgton College, 
680 meters south of southwest comer of Epiphany 
Hall, 201 meters southwest of southwest comer of 
president's cottage, east of path passing front of 
Epiphany Hall, 10 1 meters north of center of middle 
one of three large mango trees, marked by rough flat 
native stone set even with surface, lettered on top 
“C I W ” with cross markmg center 'I^e beanngs 
split in center of middle of three large mango trees 
to south, 13° 31' 4, northwest comer of Epiphany 
Hall at the ground, 162® 00' 8, southwest comer of 
main foundation of president's cottage, 189® 54' 7 
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Cuthn^on, Maryland County, 1926— continued 

Station B IS on grounds of Cuttington College on 
crest of narrow ndge, east of Epiphany Hall. 54 
meters north of center of path to Hope Cottage, & 4 
meters south of center of narrow footpath leading 
northeast to college gardens, and 8 5 meters west of 
intersection of two paths, marked by rough native 
stone set even with surface lettered "C IW 1926'^ 
with cross at center True bearings south gable of 
president s cottage, 28® 63' 5 , south edge of abut- 
ment at south end of Epiphany Hall, 51® 49^ 1 north 
abutm^t at north end of Epiphany Hall, 
76® 67' 1 See Cape Palmas 

Green^le (Sinu), Smu, 192^Close reoccupation of 
CIW station of 1913-14, on sandy beach, about 
35 meters north of north edge of west end of street 
tenni^tmg at Government custom-house at its east 
end True bearings highest peak of rock off point, 990 
meters, 26 52 2, tangent to Grand Butu Pomt, 6 
nautical miles (111 km), 117® 58' 7, southern and 
larger of two cotton trees, about 100 metcis, 219® 18' 
astronomical station, 1 8 kilometers, 367® 23' 1 . Smii 
lighthouse, 1 8 kilometers, 358® 00' 5 

Harj^r, Maryland County, 1926 — Close reoccupation of 

cleared field on noithsido 
ot ^offman River, on military grounds, about 160 
meters west of commanding officer's house, about 90 
meters northeast of beach nearly m hne between north 
w® u officer’s house and stranded 

iMoba, 29 meters south of three-stemmed bread- 
fruit tree, and 80 meteis north of taU Ronnier palm 
standing north of road, marked by barrel-slmped 
block of cement ertendmg 15 inches (38 cm ) above 
surface of ground, lettered “CIW 1926” with cioss 
m center True beanngs light on top of Elder 
Dempsters bungalow I” 23' 3, tip on hghthouse. 17" 

Monroma, Monismado—Q^ Bushrod TflnTit i 

Naama, Montserrad9, 1924-South of town at the south- 
west corner of the District Commissioner’s compound 
on the soiith side of the road, marked by cross in a 
metamorphic stone, 25 by ^ by 110 centimetors, set 
to project 6 centimeters above ground True beax^ 
^ Yepaulo tnangulation station, 107" 45' 0. laiKo 
tree near market, about 260 meters. 111' 48'. larle 
tree north of town, about 300 meters, 178' 47'. stake 
at eart edge of compound, about 90 meters, 220* 49' 5 
large tree southeast of town and at east edge of Man- 
dingo quarter, about ^ meters, 262' 33' 

Robert Port (Cape Mount), Montseirado, 1923— On low 
marshy ground on east side of lagoon at edge of man- 
northeast of AIC faotol^, 
about 100 meters northwest of most noithoin group 
of native huts, about 20 meters northeast of ^oe 
landing and trail to native village, and 95 meters 
from hmh-water Ime, marked by hardwood stajS 
teven ffu^ with ^ound True bearings flagstaff 
\ uptown house, 63' 09'0, flag- 

rtafi in front of Masonic buildmg, 70" 20' 4, flag- 

5, point of Tami^o 
mland, 147 18 , north palm of two at pomt of 
Tamielo Island, 147' 66' 4 

Ranope, Montseirado, 1924-At west edge of Govem- 
mmt wmpoimd, 230 meters along the road leading 
f ^ native village, and 63 metms 

wert of road at nght angles, marked by cross in ton 
^ ibonte ston^26 by 30 by 60 centim^rs, set flusE 
with ground Beanngs not taken to buildmgs in the 
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Sanoye, Montserrado, 1924r-coiitmued 

compound, as compound is to bei moved and build- 
mgs rebmlt withm a few months TVue bearings 
Bong toiangulation station, 13 9 kilometers, 48® 42^, 
flagpole on native houbo in Sanoye, 360 mctcis,346° 
^ 0, white trunk of tree on north dope of hill, 2 
lalometers, 360° 00' 0, JtJ tnangulation station, 265 
kilometers, 360° 37' 7 

Sino, 1924 ('also spelled Smu)— See Greenville 
MoROiXJO 

Casablanca (Bar el Baida), 1926— A practical reoccupa- 
station of 1912, about 3 kilometers 
south of Ca.sablanca, oast of 3-kilometer mark on east 
side of road to Bourouska, neai center of field belong- 
ing to an old Arab and behind some native stores, 
about midway between hut belongmg to owner of 
Held and white concrete house faiflei east, m front 
of w^ch are three white pillars, it is 2 meters from 
souths^ comM of mound apparently an old house 
foundation and 38 meters north of center of native 
load meeting road to Bourouska at right-angles 
between native stores and group of concrete native 
bouses south of intersection True bearings left edge 
at rear of concrete houses south of road, 33' 26' 0 
most rasterly of three wireless towers, 167' 20' l! 
tallest Moorish mosque, 2 kilometers, 246" 42' 6 
Lara^e (El Arassh), 1926— Close reoccupation of Laraish 
B 1912, Lwaish A being unavailable, about 1 kilo- 
meter southwest of town square, in an old garden 
spot partly surioundod by cactus hedge, just opposite 
the solier bawa^, about 226 meters southw^ of 
the residence of the Duke of Vemes, not visible from 
station, 8 meters from hedge on north, 12 6 meters 
west of woodon fence, and 28 meters from hedge on 
S' ^“1*“**^ spire on hghthouse, 

DiasSriM, 2?6“29“ ornaments on Hotel 

Station 0 IS about 200 meters southwest of station 
JS, on public ground, formerly property of Mr. Guag- 
mno, 6 metere east of path, 32 6 meters southeast of 
telephone-polo on imnkon ground, 38 meters from 
(lighthouse IS ai'cn about midway 
between those two polos) , mai kod by peg True boai- 
1^0 l»8hthoueo, 93' 67' 4, station B, 211' 

21^^4^“6 ornaments on Hotel Diaa- 

Marra^ch, 1926— Two stations were occupied about 2 
Marrakech on road to Minwa 
Gardens Station A is near oast edge of an old field, 
about 200 meters north from intersection of north- 

‘“d 9 6 meters west of 
center of north-south road, m line of row of chma- 
beipr trees along odgo of field, 37 meters and 62 
met^ from tre^ in row to north and south respeo- 
20 by 20 by 61 oentimetera 
marked CIW 1926,” with hole at center True 
fti^o water-house m Mmara 

Mr ^’l^^ ®P*re on mosque of Koutoubia, 

Station -B IS 66 6 meters southwest of station A, 8B 
metms so^ of an east-west imgation ditch, 246 

riear north- 

south ditm, and 6 9 meters northeast of a bunch of 
J™® btonngs tip on green roof on water- 
hoi^ in Mmwa Gardens, 61' 07“3, mosque of Kou- 
toubia, 247 4(y 6, station A, 249' 43' 4, mosque 278' 


Mopador, 1026^1ose reoocupation of Cl W station of 
1912, about 2 5 kilometers along shore north of Moga- 
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Mogadoi, 1925 — continued 

dor, on Moorish grounds known as Taffa, outside the 
Marrakech gate and between caravan route and sea- 
shore, 99 meters south of well near seashore which is 
in direct line to rock m sea farther north, about 86 
meters from beach and about 85 meters northwest of 
near comer of bnck warehouse, 2& meters from bank 
on west, and 6 1 meters from bank on north, marked 
by concrete block, 15 by 20 by 56 centimeters with 
cross cut m top buned flush m sand and packed in 
place with small stones Tme bearmgs tower of 
Smaa m Mogador, 44° 17' 2, seaward edge of well 
near shore, 199“ 56' 3, seaward edge of Moonsh house, 
4 moles, 241° 01' 0, northeast comer of small concrete 
hut attadied to back of larger hut, 75 meters, 283° 
51' 4 

Tangier, 1925 — Smce the exact position of stations A and 
C could not be identified, a new station designated C 
was establii^ed as near ^e old location as possible, 
on property formerly owned by Mr Levison, about 
midway between the Levison residence and Jew's 
River, about 75 meters below rock wall markmg south- 
east boundary of Mr Levison's present property, 
about 100 meters south of concrete hut on cliff east 
of house of British consul and about 50 meters south- 
west of concrete hut farther down slope near mouth 
of nver, on ridge of a terrace, 53 5 feet (16 31 meters) 
northwest of second, and 28 0 feet (8 5 meters) south- 
west of third cedar m first row of cedars below prop- 
erty wall, coimtmg from south True bearmgs nght 
top of concrete hut on sea cliff, 149° 18' 3, left cor- 
ner at top of concrete hut down slope, 208° 28' 7, 
Moonsh castle across harbor seen over top of small 
red-topped hut near cliff, 251° 33' 8, nght top of 
square front of concrete hut on opposite side of Jew's 
River at right of a group of exposed rocks, 273° 
56' 6 

Rabat, 1925 — Station of 1912 was closely reoccupied, 
about 2 5 kilometers south of center of city on prop- 
erty of M Lenche, near southwest comer of field 
botmded on south and west by cactus hedge, east 
of road to Rabat, adjacent to junction with road 
leadmg south to home of M Lenche, 47 feet (143 
meter^ north of cactus hedge along south bound- 
ary, 100 feet (30 5 meters) from hedge along west 
boundary of field, 112 feet (34 1 meters) from south- 
west corner of field, and 67 feet (20 4 meters) west of 
pear tree, marked by stone 20 by 20 by 61 centi- 
meters, buned Audi and marked “C I W 1925" True 
bearmgs tower of Mulai Sleiman, 94° 15' 6, tower 
of Hassam, 184° 16' 7, flagpole on house of M 
Lenche, 321° 28' 9 

Nigdbia 

Amar, Mun, 1926 — On north side of Benue River at river 
port near village of Amar, about 300 meters west of 
former C I W station of 1914, 7 0 meters north from 
top of high nver bank, and 30 meters east of path 
leading to village of Amax 

Tbi, Mun, 1926 — ^Two stations were occupied Station A 
IS on government groimds about three-fourths mile 
(liS km ) from nver port, 20 6 meters north of center 
of mam road near government rest-house, m front of 
pohce station, and m hne of south side of rest-house 
foimdation extended 4645 meters east of southeast 
comer, to be marked Tme bearmgs southeast cor- 
ner of foundation of government rest-house, 61° 25' 2 , 
north gable of Niger Company's bimgalow, 205° 
33' j6, northeeist comer of doctor's bungalow, 310° 
05^4 
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Ihi, Mun, 1926— contmued 

Station R IS a close reoccupation of C IW sta- 
tion of 1914 On property of Sudan United Mis- 
sion, between north-south raised road leading to 
Benue River and a hedge along west boimdary ot 
compound, at opemng of hedge, 35 meters east ot 
center of road, 26 2 meters north of cement beacon 
markmg southwest comer of mission compound, 
and 124 meters south of center of driveway enter- 
ing west side of compound, to be marked True 
bearmgs southwest corner of main bimgalow in 
mission compound, 222° 31' 1, northwest comer ol 
iron store-buildmg in compound, 246° 37' 4 

Jehha, 1926 — ^Two stations were occupied Station A is 
on hill east of railway station in compound of 
government rest-house, 376 meters northwest of 
northwest comer of rest-house, 11 meters southwest 
of center of old walk, nearly in Ime with two nut 
trees, 1 9 meters northwest of the nearer and 4 5 
meters northwest of farther tree True bearings 
right gable of two on southeast end of railway en- 
gineer's bungalow, 133° 32' 1 , flagpole on east edge 
of hill, 167° 09' 9, southwest comer of rest-house, 
304° 32' 4 

Station j? is a practical reoccupation of C IW 
station of 1914 On hill nearest south end of rail- 
road bridge, west of point where north road reaches 
summit and east of Niger Company's bungalow, 4 0 
meters west of main gravel walk parallel with hilltop, 
6 meters north of walk entering Niger Company's 
compound, 11 5 meters south of walk to tennis-court, 
and 22 meters north of small tree at west side of 
main gravel walk, marked by circular pile of stones 
True bearings east gable of Niger Company's bunga- 
low, 51° 59' 3, railway rail at southeast comer of 
tenms-court, 125° 51' 4, southwest comer of lailway 
station, 278° 59' 7 

Kano, 1926 — ^Two stations were occupied Station A is 
a reoccupation of C I W station of 1914, about 1 5 
kilometers northeast of railway station, north of Bom- 
ai road, about 400 meters northwest of Kano Club 
ouse, 75 paces north of boulder 10 meters high 
standing north of Bompai road, within cluster of 
boulders, 3 meters west of large boulder, 22 meters 
north of small boulder, 6 5 meters southeast of north- 
east end of boulder 11 meters long, 5 meters wide, 
and 15 meters high, marked by Nigerian Survey 
beacon with pomt of arrow m top markmg exact 
pomt True bearmgs fork of small acacia tree, 66° 
41' 0, west chimney of two on French Company's 
bungalow, 68° 57' 2, steel telegraph-pole on north 
side of Bompai road, 326° 42'2 
Station B is about 300 meters south of Kano Club 
house, east of Bompai road, 12 0 meters east of east 
boundary of polo grounds, m hne with east edge of 
raised side of foundation for stands extendmg north 
15 6 meters from its northeast comer, and 2045 
meters northeast of its northwest comer, marked by 
Nigerian Survey beacon numbered 169 with small 
hole m top True bearmgs steel teleCTaph-pole, 63° 
58' 0, flagpole on railway station in Kano, ^° 37' 4, 
east post supporting net on tenms-court of Kano 
Club, 190° 39' 7 

Lagos, 1926 — ^Three stations were occupied Stations A 
and B bemg exact reoccupations of C I W station 
of 1914, and station C is close reoccupation of C I W 
station of 1915 Station A is 20 (iains (402 meters) 
north of Lagos Observatory, about 3 miles (4 8 km ) 
from port of Lagos, m subdivision called Ikoye, about 
one-half mile (0 8 km ) east of tennis-club, about one- 
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Lagos, 1926 — continued 

tJiird mile (0 5 km ) southeast of home of Dr Mar- 
over a pier about 1 meter high, marked ''220P 
IlvP True bearmg plumb-lme over line*-marker 
(station J5), 180** 00' 2 It was found that cross 
markmg station is in top of an iron bar 1 mch (2 5 
cm ) m diameter and not less than 12 inches (30 cm ) 
long 

Station B is over pier marked “265P TKP /> which 
^ north end of meridian line of Southern iNTigerian 
Su^ey, south end being pier described as station A, 

True bearing pier 

220P. IKP (station A), 0° 00' 

Station C IS about 2 5 miles (4 km ) northeast of 
Lagos, 31 5 meters north of metaled load to Ikoye 
opposite new barracks for black soldiers, and about 
meters east of cemeteries, about 260 meters south 
of lagoon, on Ime through two cement pillars 60 
meters apart marked ''200P IKP” and ''651 PB,” 
27 5 meters east of latter or more easterly one True 
bearmg west wireless mast m Lagos, 72® 50' 8 

Lokoja, Kabba, 1926 — Two stations were occupied which 
reoccupations of C IW station of 
iyi4 otation A is at north comer of golf course 
across avenue south from maiine officers* bungalow, 
ol 2 meteis northwest of northwest comer of veranda 
pillar of station magistrate's office, 10J2 meters west 
01 nearest of three mango trees at boundary of golf 
course, 15 2 xneters southwest of mango tree near ave- 
nue, within fork formed by two paths, 104 meteis 
from path to north and 4 1 meters from path to east, 
marked by cement brick 15 by 15 by 30 centimeters 
set flush with surface, with cross m top. True bear- 
ings northwest comer of bungalow number 14, 50® 
^1, fla^ole in marme bungalow compound, 198® 
w 1 , northwest comer of pohce office building, 295® 
^4, northwest comer of magistrate's office, 335® 

StajLon B is at west end of golf-course, southwest 
of golf-house, beyond smaU stream which cuts across 
west comer of golf-course, 18 meters southwest of 
gravel path along west side of stream, 188 meters 
east of southeast ^d of bunker, and 2 5 meters west 
of large tree, marked by cement brick 20 bv 20 bv 
50 centimeters set flush with surface with cross at 
A bearmg fla^ole at marine bungalow, 
254 20 6, flagpole at residence, 337® 09' 3 

Yola, m6--Two stations were occupied Station A is 
s^th of polo-grounds, m northeast comer of medical 
officers compound, 150 meters south of center of 
road dong south side of polo-grounds, 12 5 meters 
west of center of narrow walk along east side of com- 
pound, ^d 101 meters southeast of center of drive- 
way lea^g to medical officer's residence , marked bv 
rough stone extending 6 centimeters above surface 
Of ground wiffi cross markmg center True bear- 
medical officer's residence, 
j small tm-roofed house on 

north side of polo-grounds, 162® 60' 9, flagpole at 
rewdence north of polo-grounds, 200® 06' 6 

f li® Yola-European reservation on 

leweation field and is 1975 meters east of north- 
e^ corner of concrete tennis-court m line with 
1 Is® bearmgs southeast comer of 

medical oflScer’s residence, 46“ 05' 8, flasnole at 
idenee 56' 5, center of sun-di^m & of 
vmcial officer’s bureau, 330° 02' 4 


res- 

pro- 


Zana, 192^Two stations were occupied Station A is 
a pr^i^ reoocupation of C I W station of 1914 at 
southeast comer of golf-links, about 300 meters 


AFRICA 

Kiobria — concluded 
Zana, 1926 — continued 

of railway property fence, nearly west of point mid- 
way between railway rest-house and bungalow of 
foreman of works, and at south edge of fairway to 
goJf-green ncaiest railway property, marked by con- 
ciete brick 20 by 20 by 35 centimeteis, extending 15 
centimeters above surface True beaiings right edge 
Nigerian soldieis killed in World 
survey triangle maikci on high hill, 
Ids TO 2, west gable of railway station, 252° 43' 6 
Station B IS about 360 meters west of A at south 
end of golf-links, about 176 meters southwest of only 
mud bungalow on links, about 150 meters north of 
mam road, wifhm a circulai aiiangement of trees, 
lU 0 meters southeast of only mango tree m the circle. 
16 meteis northeast ol path through circle, and 40 
meters southwest of fourth tree from native path 
liue beaimgs steel telegraph-pole, 36® 48' 4, noith- 
west corner of comt-houao, 331® 4ro 

SlRRRA JjBONB 

Bo, 1^5— Close reoccupation of C I W station of 1912. 
about threo-fouiths milo (1 2 km ) north of lailway 
oi United Methodist Mission, 
about 3W feet (91 meters) west of chief mission- 
house, ebemt 200 feet (61 meters) west of small ten- 
nis-court, 70 feet (21 3 meteis) southwest of lone oil- 
meters) west of native tree, 
^®/f5®o *^“U*wost of nearest guava 
tre^ and TO feet (18 3 meters) east of line of high 

I® ’*^*®*' boundary of mission 

“ fop of stone projeotmg 

iwArf r /2 a ^ stone was 

placed 130 feet (396 meters) southeast, under and 6 

feet (1 6 meters) east of trunk of the nearest guava 
tree m tte orchard Hue bearmgs lone palm 1 

(21 3 meters), 

(396SeteX3T7“ 27®'2° 

Freetown. 1926— Close rcoccupation of C IW station of 

Peninsula, 
road west of Fr^wn 
t IS 148 feet (46 1 meters) north of Freetown load 
w opposite the football-field, 

112 2 feet (3420 motors) northeast of northeast oor- 
nor of concrete cucket alley, 183 feet (658 metern) 
feouthwost of large cotton tree, marked by native 


bnck, 8 by 10 by ^ inches (20 by 26 by 61 cm ) let- 
tcred C I W. 1926," and sot 2 inohos (6 cm ) below 
suiface TVo crosses cut in the north end of the oon- 
ciete cricket alley aie in lino lommg station with 
northeast comor of stone guaixl-houso Tiue bear- 
mgs southeast comer of concrete cannon-house 48° 
03 5, northeast comer of guard-house, 61® 00' tin 
on north wireless tower, 266° 19' 9, north flagpole of 
two on Afncan East Trading Company, 269® 18' 8 

iWoj/awho, 1926— Practical looccupation of C I W station 
of 1912, about one-half mile (08 km ) oast of railway 
station, about 160 yards (137 meters) west of now 
/M ~ ? ° V Brethren mission, about 100 yards 
(91 meters) norA of huts used as barracks by court 
mefflengere, lOO feet (305 meteis) from middle of 
road on southwest, 42 feet (128 meteis) west of pa.- 
paw tree at comer of Creole cemetery, and 18 feet 
(6 6 meters) west of road along front of this ceme- 
tery; marked by cross and letters “C IW. 1925” in 
top of concrete block set m concrete A second con- 

®!f°®® 55“ “ *0P placed about 
AXJ feet (61 meters) southwest of magnetic station in 
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SiBiRRA concluded 

Moyamba, 1925 — continued 

comer of mission compound just outside of mission 
fence True bearmgs small tree used as north gate- 
post of Creole cemetery, 185° 40' 4, tip of most east- 
erly of messenger barracks, 330° 12' second con- 
crete block, 332° 12' 

Tanganyika Tbrritoet 

(Note Earher occupations of repeat stations m this sec- 
tion will be found listed under German East Afnca 
m Volume I of this series ) 

Dar-es-Sdaam, 1921 — On coast east of Governor’s palace, 
between mam road along water-front and oeach, 
135 8 feet (41 39 meters) north of northeast comer of 
former German magnetic observatory, in which the 
C IW observations of 1909 were made, and 381 
feet (1161 meters) east of center ot main road, 
marked by stone block, 6 by 6 by 18 inches (15 by 
15 by 46 cm ) , firmly embedded m a mass of coral 
rock and cement, its top face left slightly above 
surface of sand, and lettered “C I W 1921 ” True 
bearmgs northeast corner of observatory, 9° 26' 9, 
red tower at south end of meteorological observa- 
tory, one-fifth mile (03 km), 118° 16' 0, distant 
pomt of land, 5 miles (8 km), 171° 34' 5, top of 
hghthouse tower, 2 miles (3 km), 239° 2T4, east- 
most pomt of land, 10 males (16 km), 269° 33' 8, 
navigation mark on rock, 2 miles (3 km ), 274° 04' 7, 
signal-staff on pilot’s house, one-half mile (0 8 km ), 
333° 51' 6 

Dodoma, 1921--On public common between railway Ime 
and market place, on west side of main road leading 
from boma (government post) to market place, 36 5 
feet (1113 meters) west of hedge on west side of 
mam road, measured from pomt 210 paces north of 
railway4me crossing, and 22 feet (6 7 meters) east of 
foot-path, marked by a rough block of gramte, its 
top face projecting slightly above surface of ground 
True bearmgs bottom of north arm of railway sig- 
nal, 260 yards (229 meters), 57° 26' 3, east end of 
roof of market budding, 1^ paces, 190° Kf 2 , west 
gable end of radway station, one-half mde (0 8 km ) , 
311° 33' 0, top of chimney appearing above roof of 
boma, one-fourth mile (0 4 kin ) , 352° 45' 2 

Kigoma, 1921 — On open grassy slope southeast of radway 
terminus and northeast of Afnka Hotel, 2641 feet 
(80 60 meters) west of southwest corner of fence 
around residence of Belgian contractor, and 71 feet 
(21 6 meters) south of southmost of two mango trees 
in hne, marked by a cement block 6 by 6 by 24 
mches (15 by 15 by 61 cm), its top face buned 3 
mches (8 cm ) below surface and covered with a 
caim of rock True bearings top of red-roofed 
house on hill, three-fourths mile (12 km ), 59° 09' 0, 
wireless mast, 2 miles (3 2 km ) , 105® 52' 5 , flagstaff 
outside termmus, 600 feet (183 meters), 111° 37' 2, 
top of chimney on railway station, 120° 15' 3 , south- 
most of two mango trees, 194° 49' , top of front gable 
of contractor’s residence, 239° 54' 6 

Kihmatinde, 1921 — In small level clearmg on hillside, 
about 600 feet (183 meters) northeast of residence of 
distnct pohtical oflfleer m northeast comer of market 
place, just east of kopje of gramte boulders, and 41 
paces north of promment bushy tree Tme bearmgs 
promment bushy tree, 24° 46', south veranda-post 
of prison, 800 feet (244 meters), 39° 57' 8, south cor- 
ner of pohtical officer’s residence, 62° 19' 4, top of 
promment baobab on hillside, 1 naile (1 6 km ), 359° 
03'7. 


AFRICA 

Tanganyika TEBSJTOSY^continued 

Ktlosa, 1921 — ^About 47 paces north of C I W station of 
1909, on west side of main road leadmg north from 
railway station, just beyond north end of native vd- 
lage and just south of pomt where small road turns 
off northwest into bush to residence of Captain Turn- 
ley, about 670 paces north of radway station, and 9 
paces west of main road, marked by peg to be 
replaced by stone by local authonties True bear- 
mgs south edge of tower of house on hillside, 1 mde 
(16 km ), 37° 10' 0, north gable end of residence on 
hill, 1,000 yards (914 meters), 64° 17' 9, large baobab 
tree, 150 feet (46 meters), 179° 41', mimosa tree, 625 
feet (1905 meters), 268° 46' 2 

Malongwe, 1921 — On grassy flat about 600 feet (183 
meters) north of railway station, and m Ime with its 
western side, about 150 feet (46 meters) east-north- 
east of native water-hole, 13 paces west of native 
path from vdlage to radway station, and 4 paces 
south of path leading from water-hole to small vil- 
lage to east True bearings east end of roof of rest- 
house, 21° IT 7, top of stone at west end of roof of 
railway station, 33° 06' 1 , large baobab tree, 800 feet 
(244 meters), 200° 29', large baobab tree, 800 feet 
(244 meters), 288° 20' 

Mazengo, 1921 — On plain about 1 5 mdes (2 4 km ) 
south of Government post of Kilimatmdo, on grassy 
flat just north of village of Mazengo, at a 
point 800 feet (244 meters) northwest of and m hne 
with large baobab tree on western outskirts of vdlage 
and northwest corner of northmost hut, 305 paces 
noith of chief’s hut, 40 paces from native path on 
east, and 16 paces from main path to Kihmatindc on 
west True beanngs baobab tree on western out- 
skirts of vdlage, 54° 07', promment baobab tree on 
summit of hdl, 1 5 mdes (24 km ), 156® 25' 

Ngere Ng^re, 1921 — ^About 100 feet (30 meters) south of 
C I W station of 1909, southeast of railway station, 
about 100 paces southeast of road running parallel to 
railway, south of native huts and east of path to rail- 
way station at a point where path begins descent to 
bed of small stream True beanngs top of south 
edge of store at mtersection of paths, 123° 08' 9, 
bottom of east comer of veranda platform of store, 
220 feet (67 meters), 132° SO'l, top of east side of 
ladway water-tank, one-fourth mde (0 4 km), 161° 
30' 3 

Saranda, 1921 — On alluvial flat, 10 paces northwest at 
right angles from mam road leadmg north from rail- 
way station at a point 445 paces along road from rail- 
way, where road is jomed by a cart track from large 
lion store-^ed northeast of radway station True 
beanngs east end of roof of large store-shed, 600 
feet (183 meters), 15° 69' 5, west end of roof of rad- 
way station, 36° 5T 8, signal on railway, one-half mde 
(0 8 km), 72° 58' 8, east end of roof of residence, 
15 miles (2 4 km), 130° 41' 7, promment tree on 
distant kopje, 10 mdes (16 km ), 311° 54' 1 

Tabora, 1921 — ^Two stations, A and B, were occupied 
Station A is about one-fourth imle (04 kdometer) 
north of C IW station of 1909, and three-fourths 
mile (12 km ) north of boma, m a grove of mango 
trees m angle formed by Boma and Herrmann 
streets, about 500 feet (152 meters) north of Kaiser- 
hof Hotel, 70 paces north of north side of Herrmann 
Street measured from a pomt 130 paces east of its 
junction with Boma Street, and 674 feet (2054 
meters) from northeast mango tree of grove 'True 
beanngs ornament on top of Kaiserhof Hotel, 1° 
07' 7 , most easterly of two chimney-stacks of railway 
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Tanganyika TERRrroBT--^corw?Zu^?ed 
Tabora, 1921 — continued 

works, one-half mile (08 km), 197® 01' 9, northeast 
mango tree of grove, 211® 20', bottom of west sup- 
port of water-tank, one-fourth mile (04 km), 251® 
24' 7, south end of roof of railway station, one- 
fourth mile (04km), 264® 08' 4 
Station B is on open grassy place south of boma, 
277 feet (84 4 meters) south of southeast comer and 
in hne with east wall of boma and 5 paces north of 
foot-path, marked by a concrete block, projectmg 
one foot (30 cm) above ground, and lettered 
''CIW, 1921,” a dnll-hole mdicatmg exact pomt 
True bearmgs bottom of souUiwest comer of 
boma wall, 400 feet (122 meters), 142® 03' 9, top of 
chimney of buildmg mside boma, 300 feet (91 
meters), 154® 40' 9, bottom of southeast comer of 
boma wall, 190® 23' 5, top of north edge of tower 
of large residence, one-fourth mile (04 kilometer), 
298® 07' 4, north end of roof of residence, 300 yards 
(274 meters), 329® 37' 3 

1921 — On open land between main street and 
west wall of (Sovemment post and exactly in Ime 
with northwest wall of post, 8385 feet (25 657 
meters) northwest of flagstaff, 1177 feet (3588 
meters) from northwest comer of Government post, 
and 112 45 feet (34275 meters) west of centei oi 
astronomical pillar outside gate 'Time bearmgs 
promment palm-tree m native town, one-half mile 
(08 km), 67® 40', cleft in rock on hills, 4 miles 
(6 km), 98® 00' 4, southwest comer of building, 
300 feet (91 meters), 166® 42' 6, northwest comer 
of Government post, 248® 36' 9, astronomical pillar, 
284® 08' 0, flagstaff, 335® 59'2 

Zanzibar, Zanzibar', 1921 — See under Islands, Indian 
Ocean 

Tunisia 

Sfax, 1922— Exact reoccupation of C I W station of 1911, 
west of Sfax, on eastern edge of cart-track along mud 
wall surmounted by cactus hedge, joining mam road 
to Gabes about 400 meters south of La Louise oil 
and soap factory, near north comer of uncultivated 
held, 8 1 meters southwest of top of mud wall running 
northwest and southeast, 79 meters southeast of 
ruined mud wall runnmg northeast and southwest 
and dividing cultivated and uncultivated fields, and 
12 8 meters south of top of south comer of mud wall 
surmounted by cactus hedge, marked by stone post 
about 5 centimeters square, flush with surface of 
ground True bearings north finial on red-roofed 
house, about 600 meters, 125® 32' 1, lightmng-rod on 
chimney of soap factory, about 600 meters, 200® 13' 6, 
mmaret of Palais de Justice m Sfax, about 3 kilo- 
meters, 240® 26' 5 

Tunis, 1922— Close reocoupation of C I W station of 
1911, southwest of Tunis, near shore of small lake on 
road to Sedjoumi, about 200 meters north-northeast 
of Sedjoumi School, 7 5 kilometers from western gate 
(Bab-el-Allonch) of Turns, m Ime with and between 
lone palm-tree and boundary-stone marked *^80,” 
195 meters north of lone palm-tree, and 18 meters 
southeast of center of ditch on southeast side of cart- 
track runmng from mam road towards lake, marked 
by tent-peg left 5 centimeters above surface of 
ground True bearmgs base of telegraph-pole on 
school, 18® 40' 9 . tall chimney on hills, about 8 kilo- 
meters, 206® 02^3, spire on mosque on hill, about 
8 kilometers, 235® 17'2 


ASIA 

Arabia 

Aden, 1921 — ^Two stations were occupied Station A is 
about 350 feet (106 7 meters) east of C I W station 
of 1914 and 1918, no longer available, about 200 feet 
(61 0 meters) east of Queen Victoria Monument, on 
eastern part open space called “CrescenL” m bne 
with west side of square house adjoining Hotel Con- 
tinental on west, 198 feet (60 4 meters) south of south 
comer of Bank of India, 14579 feet (4444 meters) 
southeast of center of base of lamp-standard, 17888 
feet (54fi2 meters) north of west wall of square 
house west of Hotel Contmental, marked by a stone 
l^J>y 12 by 20 mches (30 by 30 by 51 cm ) its upper 
surface slightly above ground and lettered I W 
1921” Tme bearmgs crown on Queen Victoria 
Monument, 88® 40^ 6, top of clock-tower, 102® 37' 0, 
nearby lamp-standard, 147® 13' 4, south comer of 
National Bank of India bmlding, 197® 12' 2 , Sham- 
sham signal-staff, 318® 17' 8 
Station B is the British Admiralty magnetic sta- 
tion of 1909 on Arabian mainland, across Aden Har- 
bor, about 2 5 miles (4 0 krn ) north of Prmce of 
Wales Pier, 110 paces north of scattered scrub just 
above high-water mark on shore, exactly m Ime with 
the two wireless-station masts to east, and almost m 
Ime with war memorial and a small white mosque 
immediately south of it at Prmce of Wales Pier, 
marked by a concrete block 6 by 6 by 24 mches (15 
by 15 by 61 cm ), left projectmg 6 mches (16 cm ) 
above surface of ground Tme bearmgs minaret at 
Sheikh Othman, 6 miles (8 km ), 210° 4Xy 0, wireless 
m^ts, 1 mile (16 km), 274® 28' 6, Sham-sham sig- 
nal-mast, 3 miles as km), 323® 65' 0, clock-tower, 
2 5 miles (4 0 km ), 344® 51' 0, signal-station, 3 miles 
(48 km), 351® 39' 8 

M Wedj, Hejaz, 1922 — ^About one-half mile (08 km) 
northeast of landing jetty, near head of natural har- 
bor, about 300 feet (91 meters) south of caravan 
route from El Wedj to mtenor and about 120 feet 
(37 meters) north of high-water mark True bear- 
ings left edge of base of beacon tower, about three- 
fourths mile (1 km ), 10® 33' 5, spire on near mosque 
m El Wedj, about one-fourth mile (04 km), 66® 
42' 7, lowest visible pomt of wireless mast, about 
one-third mile (05 km), 105® 17' 0, conspicuous 
gravestone under chff, about three-fourtl^ mile 
(1 km ), 231® 01'^ 

Jidda, Hejaz, 1922 — ^Two stations were occupied Station 
A IS an exact reoccupation of C I W station of 1918 
and a close reoccupation of that of 1911, near ob- 
servation spot of British Admiralty, about 1 5 miles 
(2 4 km ) southeast of Jidda, near center and highest 
pomt of a low sandy reef named Jezirat el Mifsaka 
True bearmg minaret m western part of Jidda 212® 
36 8 

Station B is about one-half mile (0 8 km ) north- 
west of Jidda, between northwestern shore of shallow 
inlet and goli-lmks, m line with mast on Karakon 
(Hejaz Admiralty bmldmg) and tall mmaret of 
Manara Mosque, and about 300 feet (91 meters) 
from normal high-water mark, marked by sandstone 
and cement post 23 by 23 centimeters with cross m 
top True bearmgs base of wireless mast at Eve's 
Tomb, one-half mile (08 km), 288® 36' 7, base of 
flagpole at barracks, 308® 04' 0, mosque at Maraba 
Shenf, 320® 57' 4, top of Manara Mosque, 345® 49' 1, 
left edge of chimney at condenser, 359® 00' 7 

Yambo, Hejaz, 1922 — On open ground, about one-fourth 
mile (0 4 km ) along shore southwest of landmg 
jetty, and about 100 feet (30 meters) from high-water 
mark True bearings base of wireless mast, 174® 
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Yambo, Hejaz, 1922 — continued 

02' 7, navigation beacon, about three-fourths mile 
(1 km), 255® 51' 2, left edge of house on small 
island, about 4 miles (6 km ), 342® 24' 7 

China 

Canton, As and Bs, Kwangtung, 1921, 1922— The non- 
magnetic huts erected m 1914 as base stations for 
the survey of China were reoccupied, near southeast 
comer of campus of Canton Christian College, on 
parkway about 165 feet (50 meters) south of Res- 
idence 20 or Jackson Lodge, hut A bemg 89 feet (27 1 
meters) south of B True bearings from pier Aa 
cross on wall at east end of Residence 20, 1^^ 00' 4, 
top of Whampoa Pagoda, 267® 28' 2, true bearings 
from B^ OIOSS on pillar near west end of Residence 
20, 192® 42' 6, top of Whampoa Pagoda, 267® 31' 5 

Chengchow, Honan, 1922— Two stations were occupied 
Station A is about 6 feet (18 meters) north of 
C IW station of 1907, 1909, which can not be 
occupied because of construction of a wall over the 
spot, nearly south of a residence at Southern Baptist 
Mission, in southeast comer of tract formerly used 
as a burial-ground, 6 feet (1 8 meters) north of mud 
wall boundmg tract on south, m line with south wall 
of compound to eastward, and 16 paces west of 
southwest comer True bearing west gable of 
residence at Mission (Mr Hemng*s), 166® 

Station B is about 450 yards (412 meters) north- 
east of C I W station of 1907, 1909, m foreign ceme- 
tery, a small high-walled mclosure southeast of Mr 
Lawton’s residence in compound of American Baptist 
Mission, near east edge of small circular plot near 
center of cemetery, 48 feet (146 meters) south of 
east pillar of gate, 94 3 feet (28 74 meters) southeast 
of northwest corner of cemetery wall, marked by 
hollow gray stone 7 by 7 by 24 inches (18 by 18 by 
61 cm ) with Chinese ornamentation on sides True 
bearings taller of two factory chimneys, one-half 
mile (08 km), 13® 52' 0, telegraph-pole visible 
through wall, one-third mile (0 5 km), 14® 16' 9, 
northwest comer of cemetery wall, 141® 08' 3, inner 
side of east brick pillar of gate, 194® 52' 2, near end 
of a Chmese roof, 200 feet (61 meters), 238® 37' 3 

Peking, 1907, Chihli, 1922 — ^About 3 feet (0 9 meter) west 
of C I W station of 1907, 1909, 1915, in northeast 
comer of Tartar city, near Lama temple, within 
observatory grounds of Russian Ecclesiastical Mis- 
sion (Chinese name "Pei Kuan”), 361 feet (1100 
meters) west of southwest comer of brick observmg- 
tower which carries sunshine bulb Observatoire 
Central de Pekm cooperated in placmg marker, which 
IS a gramte stone 75 by 75 by 27 mches (19 by 19 
by 69 cm), its top face left projectmg 3 mches (8 
cm ) above surface of ground, lettered "C I W 
0 C P 1922,” and also with name of Pekmg Ob- 
servatory m Chinese characters Tme bearmgs 
bottom of chimney-stack at flour-mill, 600 feet (183 
meters), 204® 52' 8, bottom of northwest comer of 
sunshme tower, 267® 13' 

Peking, 1916, ChiKLi, 1922 — Close reoccupation of C IW 
station of 1916, m former public park, now cultivated 
land, about one-fourth mile (0 4 km ) northwest of 
north gate of entrance to 'Temple of Agriculture 
mclosure, which is opposite Temple of Heaven and 
separated from it by mam road leading from south 
gate of Pekmg to Ghien Yang Men (nront gate of 
Tartar city), 37 feet (11 3 meters) from tree to south- 
west, and 30 feet (91 meters) from tree-stump to 
northeast 'True bearmgs top of water-tower, 74® 


ASIA 

China — concluded 

Peking, 1916, Chihli, 1922 — contmued 

57'8, tower m Legation quarter, 220® 41' 3, west 
ornament on Temple of Agriculture, 341® 04' 9 

Hankow, Hupeh, 1922 — ^Exact reoccupation of C IW 
station of 1916, m central fleld of race-course, back 
of eastern end of German concession, near north- 
western side of course, west of golf-course, 25 paces 
northeast of inner comer of steeple-chase hurdle near 
half-mile post, and 32 paces east of a pomt on inner 
rail of tnal track measured toward half-mile post, 
marked by stone embedded below ground m block of 
concrete, portion above ground measuring 8 by 8 by 
8 mches (20 by 20 by 20 cm ), and lettered "C I W 
1916, M Sta” 'True bearmgs half-mile post of 
couise, 98® 31' 7, tip of cupola on club-house, 339® 
59' 8, weathercodc on tower of stables, 358® 30' 0 

Kalgan, Chihli, 1922 — ^Exact reoccupation of C I W sta- 
tion of 1915, m compound of former mission of Rus- 
sian Greek Church, now in rums, which is located 
about 1 mile (16 km ) beyond north gate of city, on 
south side of mam road of pass into Mongolia, about 
one-fourth mile (0 4 km ) west of Russian post-ofl&ce, 
in open space in west half of compound, m line with 
east edge of square stone platform of former kiosk, 
and 332 feet UD12 meters) north of its northeast 
comer, marked by a rough block of stone, its apex 
buried about 3 mches (8 cm) beneath surface of 
ground True bearings northeast corner of plat- 
form of kiosk, 20® 0, vertical axis of Chmose charac- 
ter on wall, one-fourth mile (04 km), 271® 38' 3, 
chimney of house on hillside, one-fourth mile (04 
km), 273® 05' 9, bottom of northeast comer of 
rumed church, 299® 52' 5 

Nanking, Kiangsu, 1922— About 400 feet (122 meters) 
northwest of C5 IW station of 1907, near middle of 
recreation ground of Nankmg Umversity, m align- 
ment with buttresses on north end of Y M C A build- 
ing, and those of the east side of chapel, 191 7 feet 
(5843 meters), and 187 7 feet (57 21 meters) from the 
nearest buttress of the two buildings respectively, 
and 553 feet (1686 meters) south of inner edge of 
lu nnin g track measured along Ime of east side of 
chapel extended, marked by stone 7 by 7 by 27 
inches (18 by 18 by 69 cm ) set with top 6 inches 
(15 cm ) beneath surface, a cross mdicatmg exact 
center True bearings northeast buttress of chapel 
at bottom, 00® 49^ 4, flagstaff on Cooper Hall, 30® 
14' 8, northeast comer of northmost pillar of large 
dormitory, 53® 30',!, bottom of northeast buttress 
of Y M C A buildmg, 91® 23' 9, ornament on tower, 
one-half mile (08 km) 171® 17' 5, end of roof of 
house, 348® 07' 5 

Frbnch Indo-China 

Phantiet, Cochin China, 1923 — Close reoccupation of 
C IW station of 1912 In pubhc park opposite 
Ecole de Plun-Ex-Circle (old hotel), about 75 feet 
(229 meters) east of 1912 station, on east side of 
mam road from railroad station to river bridge, on 
slight knoll near center of tnangle formed by mam 
road to railroad and mtersecting park paths, ^5 
feet (1295 meters) northeast of comer of concrete 
base of telegraph-pole, 48 feet (14 6 meters) east of 
hedge fence along mam road, and 1302 feet (3968 
meters) northwest of north comer of cement cufb of 
well, marked by stake projectmg 6 mches (15 cm ) 
above ground, used for tymg horses True bearmgs 
ornament on west end of buildmg seen across nver, 
one-fourth mile (04 km), 65® &'7 right edge of 
schoolhouse, 135® 40' 9, west comer of concrete weU- 
curb, 326® 40' 6 
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Fbdnch Indo-China— ooncZwrfed 

Saigon, Cochin China, 1&24 — ^Proximate reoccupation of 
C IW station of 1912 In midst of open country 
used as native burial ground, lying northwest of mam 
city along Rue du General Lize and just over Saigon- 
Cholon city limits, 116 5 feet (35 51 meters) south of 
Rue du General Lize, measured from pomt midway 
between sixth and seventh trees counted west from 
Rue de Thu Thann, at a point m Ime with south 
edge of lone promment rectangular concrete tomb 
and 100 feet (30 5 meters) west of southwest comer 
and 101 0 feet (30 78 meters) west of northwest cor- 
ner, marked by round oak peg driven just below sur- 
face of ground True bearmgs left edge of smoke- 
stack toward Cholon, 6 miles (8 km), 1® 21' 8, left 
edge of left wireless mast, one-fourth mile (04 km ), 
105® 48' 0, near comer of left target base at fort, 

1 mile (16 km), 197® 20' 2, right edge of concrete 
tomb, 234® 55' 8, tip of spire on prominent church, 

2 miles (32 km), 263® 04' 2 

Japan 

Kakioka Observatory, Tokyo, 1922 — ^Intercomparison ob- 
servations were made at station A, the absolute 
house in which there are two piers, one for magneto- 
meter and one for inchnation observations, and at 
two tent stations, station B, which is 50 5 feet (15 39 
meters) southeast of southeast comer of absolute 
house, and station C, which is 31 7 feet (9 66 meters) 
south-southwest of southwest comer of absolute 
house 

Siberia 

An^-ma-la, 1921— See No 48 

Ay on Island, 1919^20 — See Nos 21 and 40 

Cape Bering, 1921— See No 48 

Cape Serdze Kamen, 1920-21 — See No 41 

Emma Harbor, 1921— See No 46 

Fram Island, 1919— See No 17 

Holy Cross Bay, 1921— See No 49 (Mass-kan) and No 
50 

Janrda-kenrmut, 1921 — See No 44 

Kain~geskon, 1921, 1922— See Nos 22, 42, and 54 

Lockwood Islands, 1918, 1919— See Nos 4 and 16 

Machu-a-am River, 1919, 1920— See No 35 

Mass-kan, 1921 — See No 49 

Nahba-kotta, 1921 — See No 45 

Panteleika, 1920— See No 36 

Pitlekai, 1921 — See No 53 

Pokincha River, 1919, 1920— See Nos 34 and 38 

Port Dickson, 1918— See No 3 

Rauchu-an River, 1920 — See No 39 

South Head, 1921 — See No 43 

Station No 3 (Port Dickson), 1918 — Southwest of radio 
station True bearmgs radio mast, 241® 33', con- 
spicuous stone on summit of hill seen beyond small 
island, 287® OT Mound of stones was built upon 
site of station 

Station No 4f Winter-Quarters, 1918-1919— Off north 
coast of Chel 3 ruskm Penmsula are two small islands, 
called Lockwood Islands by Fndtjof Nansen, m 
latitude 77® 36'N and longitude about 105® 40' east 


ASIA 

Siberia — continued 

Station No 4, Winter-Quarters, 1918-1919^— contmued 
ol Greenwich Large caim was built on north- 
eastern island and contains full information regard- 
mg wmter-quarters of the Maud during 1918-19, 
and place where magnetic observations were made 
Wmter-quarters were 7 kilometers south 40® east 
from cairn on shore of bay opening to northwest 
Magnetic* observatory (designated station No 4) 
was erected 14 meters from water, on eastern shore, 
whjch runs south-southwest to north-northeast for 
about 15 kilometers and almost at middle of this 
stretch Wooden post on which magnetometer was 
permanently mounted during wmter of 1918-19 
was left m place, this post was driven as far down 
as frozen ground permitted, and at conclusion of 
work was surrounded with stones and covered with 
copper plate inscribed ^'Magn obsv Maud expedi- 
tion 1918-1920" Two arrows engraved on plate 
show south and direction of mark Mark was 
driftwood log, built m caim on top of small cape 
about 600 meters distant Astronomical station is 
about 40 meters south of magnetic observatory and 
IS also marked with wooden post driven mto ground, 
surrounded by stones and covered by copper plate 
Station No 46 was 16 meters north 47® east of 
station No 4 

Station No 4c was 26 meters south 3® west of 
station No 4 

Stations Nos 6 to 16, 1919 — ^As it was impossible to 
erect any permanent marks to mdicate stations, no 
descriptions suitable for relocation purposes can be 
given Approximate latitudes and longitudes are all 
derived from sextant observations, checked by dead 
reckonmg which was kept up on sledge-trips, longi- 
tudes depend upon adopted value of 105® east 
of Greenwich for station No 4 Station No 13 was 
located on sea-ice, about 5 kilometers from coast « 
the others are on land 

Station No 16 (Lockwood Islands), 1919 — On north- 
eastern of the Lockwood Islands, close to caim of 
Expedition, 7 kilometers north ^® west from sta- 
tion No 4 

Station No 17 (Fram Island), 1919 — On middle of Fram 
Island, 2 8 kilometers north 30® east from station 
No 4 

Station No 18, 1919 — ^TJnder hills, 49 kilometers south 
28® west from station No 4 

Station N o 19, 1919 — On sea-ice, 3 5 kilometers north 
70® west from station No 4 

Station No 30, 1919 — On low ndge of clay, 22 kilo- 
meters south 66® east from station No 4 

Station No, 31 (Ay on Island), Winter-Quarters, 1919- 
1920 — On ice close to where the Maud was frozen 
m off coast of Ayon Island m latitude 69® 52' 5 and 
longitude 167® 43' east of Greenwich, and about 13 
kilometers north of shallow strait separatmg Ayon 
Island from mainland there is small nver m deep 
valley (On older maps island is mdicated as bemg 
divided mto two parts where tins valley lies, which 
IS a mistake and which has been corrected on newer 
maps ) Approximate location of the Maud was 2 5 
kilometers directly off coast at pomt about 4 kilo- 
meters to south of this valley at first and only creek 
extendmg some distance inland 

Stations Nos 33 to 33, 1929— Fositions of stations Nos 
22 to 33 were denved from chart of Sibenan Coast, 
published by Russian Manne Department (Hydro- 
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SiBBiBiA — Continued 

StaUom Nos to SS, 1920>-coutui\ied 

graphic Division) in 1914 On sledge-trip on which 
these stations were occupied, distance wheel was 
used with sledge and positions which, on account 
of character of coast, were diflScult to derive from 
charts, were obtained by applying measured dis- 
tance from nearest conspicuous pomt This chart 
seems to be very reliable, values and scaled longi- 
tudes are m perfect agreement with those the Ex- 
pedition determined by means of chronometers 
Positions given should therefore be correct withm 
1 or 2 miles No descnptions can be furnished ex- 
cept for station No. 22, which is the same as that 
occupied m 1921 and descnbed as station No 42 

Station No 34, 1919 — ^About 3 kilometers south of en- 
trance to narrow valley leading directly toward 
conspicuous cone-shaped mountam, this valley is 
tributary of Pokmcha River which flows from east 
to west m latitude 68® 39'N and is about 6 kilo- 
meters east from edge of forest and south of pomt 
where deep valley from northeast meets Pokmcha 

Station No, 36, 1919, 1920— Situated across mountams, 
south of station No 34, on flrst timbered ndge 
west of northwestern top of low range of hills, 
rising above forest hmit, and limiting open basm of 
Machu-a-am River 

Station No 36 (Panteleika), 1920— At Siberian village 
Panteleika, about 25 kilometers east of Nijne 
Kolymsk, on slope about 200 meters east-northeast 
from southeastern house m village True bearing 
spire of partially-built church 88® 48' 6 Ground was 
frozen, so no mark could be erected, but Russian 
trader m Panteleika promised to drive down pole 
to mark station m summer 

Station No 37, 1920— In large forest, no description 
possible 

/Station No 38, 1920^About 4 kilometers southwest of 
station No 34, on ndge separating valley in which 
station No 34 was located from smaller valley to 
west 

Station No 39, 1920— About 500 meters south of small 
river which parallels Rauchu-an River about 12 
kilometers to southwest and is between it and moun- 
tam Keedleely-gool Valley is broad, but small 
river follows north side and flows close to steep hill 
before tummg northeast at junction with anothei 
nver, station is about 4 kilometers from turn 

Station No 40 (Ay on Island), 1920— In middle of per- 
fectly smooth plain about 200 meters south, of small 
creek referred to m description of station No 21 

Station No 41 (Cape Serdze Kamen), Winter-Quarters, 
1920-21— Stations h, c, and d were all dose to- 
gether at northern end of sand-i^it separating small 
lagoon and small open bay south of Cape Serdze 
Kamen, about 30 meters from small creek which 
runs to sea and fonns northern boundary of sand- 
spit, and about 30 meters from sea Some native 
tents are usually located on northern part of sand- 
spit Station No 41 is about 400 meters northeast 
of others and on accumulated snow slope covermg 
steep coast 

Station No (Kain-ge-skon), 1921 — On flat ground 
above beach 100 meters west of large whale-verte- 
bra, which natives worship, and routhwest of most 
western of stores and houses built by tradmg com- 
pames southwest of native village 


ASIA 

SiBJESBXA — concluded 

Station No 43 (Yan^dang-ai), 1921 — ^In small open creek 
about 70 meters southwest of tradmg company 
store on small plam, about 10 meters above sea- 
level, and about 200 meters northwest of native 
village Yan-dang-ai, which is called South Head by 
traders 

Station No 44 (Jan-da-ken-nut) , 1921 — On southwest 
side of steep cape, 3 kilometers east of native vil- 
lage Jan-da-ken-nut at place where coast turns 
abruptly to northeast, about 40 meters from shore- 
Ime and 100 meters from small brook 

Station No Jfi (Nahha-kotta), 1921— Seventy meters 
west-northwest of European house built by native at 
Eskimo village called Nabba-kotta, on smallest of 
islands north of Indian Pomt 

Station No 43 (Emma Harbor), 1921 — ^Fifty meters 
south of southwest comer of two large storehouses 
east of Russian Government buildmg 

Station No Jft, 1921 — ^No description 

Station No Jfi (An^ma-la), 1921 — ^In western part of 
native village An-ma-la at Cape Bermg, 115 meters 
southwest from east comer of western of two stores 
and 120 meters southwest from east comer of eastern 
store Tme bearing top of pinnacle on mountam 
side, 47® 51' 

Station No (Mass-kan), 1921— Northeast of small 
native village Mass-kan at Holy Cross Bay, 60 
meters north of newer and farther of two houses 
belonging to traders 

Station No 60, 1921 — ^At middle of entrance to broad 
valley running north from east end of sand-i^it 
on south side of low ndge closing eastern part of 
entrance, sand-spit is about 70 kilometers long and 
extends eastward off coast from Holy Cross Bay 

Station Nos 61 and 6%, 1921 — ^No descnptions 

Station No 63 (Pitlekai), 1921— Approximately same as 
observatory station occupied by A E Nordenskiold 
during wmtermg of the Vega, 1878-79, close to na- 
tive tent-village Fitlekai, about 100 meters from top 
of mound and 60 meters from shore, this bemg 
location of observatory pointed out by old native 
woman, according to natives, Norden^old had left 
pole with an msciiption here, but nothmg was foimd 
of it Coast here is generally very low, with few low 
mounds on which native tents are placed 

Station No 64 (Kain-ge-skon), 1922 — ^Practically a re- 
occupation of stations Nos 22 and 42 of 1921, bemg, 
however, 6 meters west of the large whale-vertebra 

Winter-Quarters, 1918-19— See No 4 

Winter-Quarters, 1919-20— See No 21 

Winter-Quarters, 1920-21— See No 41 

Yan-dang-ai, 1921 — See No 43 

Straits Settlements 

Singapore, Botanical Gardens, 1921 — On east shore of 
Cluny Lake, about 70 feet (21 meters) northwest of 
1918 station Tme bearmg left edge of large resi- 
dence north of lake, 600 feet (183 meters), 161® 37' 0 

Singapore, Holland Hoad, 1921— About one-half mile (08 
km ) east of C I W station of 1918, on flat summit 
of small hill nsmg directly from south side of Hol- 
land Road, about midway between nulestones 6% and 
5% from Smgapore, opposite private road of Block 
E of U P Rubber Estate, and 23 paces from western 
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Steiaits SiTiaiiBMEiNTO — couciuded 

Singapore, HoUand Road, 1921— continued 

crest of hill True bearings prominent tall tree on 
hill, 2 miles (32 km), 33*=* 43' 3, top of telegraph- 
pole on Holland Road with double insulators, 250 
feet (76 meters), 218® 50' 0, flagstaff on residence of 
Sultan of Johore, 2 miles (32 km ), 276® 64' 0, flag- 
staff on Mount Faber, 4 miles (6 km), 324® 55' 6 

Singapore, Observatory, 1921, 1923— On summit of Mount 
Faber, about 2 5 miles (4 0 km ) southwest of town, 
near docks, on west side of roadway on summit of 
hill, about midway between signal station and ob- 
servatory residence, and 678 feet (2067 meters) 
south of telephone-pole, over block of gramte, 11 
by 3 mches (28 by 8 cm ), projectu^ 19 mches (48 
cm) above surface of ground, southeast face of 
which IS inscribed with letter ''M” pamted red, a 
small hole 2 5 mches (6 cm ) from southwest side 
of top face mdicatmg exact pomt True beanngs 
telephone-pole, 165® 00' 4; top of Fort Cannmg 
lighthouse, 3 miles (5 km), 229® 26' 3, top of 
steeple of St Andrews Cathedral, 3 miles (6 km ). 

^ 42' 8, top of tower of town hall, 26 miles 
(4 km), 239® 26' 8 « luucs 


Syria (Including Palbstinb) 

(Note Earlier occupations of repeat stations in this 
section are included under Turkish Empire in Vol- 
ume I of this senes) 


Aleppo, Aleppo, 1922— About 400 meters west of C IW 
station of 1910, site of which was covered wili 
military structures, m park called Sebil, north of 
city, on east side of Aleppo-Alexandretta Road, 
behind stone structure used as caf5, on outcrop of 
rock partly covered with soil, 32 6 meters west of 
stone building, 7 40 meters east of west wall of in- 
closure, and 2615 meters north of south wall, 
marked by block of stone 30 centimeters square, 
embedded in shallow layer of soil, the exact pomt 
marked by shallow hole in top of stone True 
bearings flagstaff on oflSicers’ quarters, new bar- 
minaret of old Turkish barracks, 
289 33 3, minaret of Lulkubire mosque, with large 
dome, 316® 19' 4, minaret of Akaba mosque, most 
westerly in town, 337® 33' 7 


Alexandreita, Adana, 1922— About 26 kilometers south- 
west of C I W Nation of 1910, site of which is now 
occupied by mihtary warehouses and railway tracks, 
on estate of Mr Cattoni on Aleppo Road, just be- 
yond Orthodox cemetery and Church of St George 
in open field, about 75 meters west of inclosure 
surrounded by ancient wall said to be a fortification 
built by Alexander the Great, 22 paces north of 
shallow ditch separating two fields, and 247 meters 
10 north of west from comer of a cow-shed , marked 
by tent-peg dnven flush with ground True bear- 
ings signal-tower on lighthouse, 162° 38' 8, cross 
on tower of Roman Catholic church, 203° 44' 4 
minaret in town, 219* 11' 2 ’ 


Damaseva, 1922— Close reoceupation of C IW station 
of 191^ southeast of city, on plain lymg between 
Greek Catholic cemetery and large olive grove, both 
inclosed by mud walls, in southeast comer of plain, 
25 meters east of northeast comer of large stone 
vault m ancient neglected cemetery situated on hill 
rising abraptly from plain, 16 5 meters north of 
northwest comer of mud wall, 116 meters north- 
west of two large stones that serve as foot-bndge 
across irngation ditch, and 2 8 meters west of ditch, 
marked by black stone, 19 by 22 by 50 centimeters. 


ASIA 


Syria (Including Palestine) — Concluded 
Damascus, 1922 — contmued 

its uiyer end 2 mches (5 cm ) below surface of 
^ound, the exact point bemg marked with a drill- 
hole m ceuter of upper end True beanngs cross 
on mai^leum in cemetery, 120® 36' 4, mmaret of 
Grand Mosque, 122® 56' 9 


Homs, p22-Practical reoccupation of C IW station of 
1910, on plmn between railroad station and citadel, 
a huge e^h fortification m southern part of town, 
in plowed field, east of railroad station, and south- 
west of CTOss-roads and fountain m nuddle of road 
leadmg from Homs to railroad Thie beanngs 
central hne of light seen through chimney cap on 
railway buffet bmlding,82® 07' 1, tip of large square 
mmaret, 226® 33' 9, smaller square minaret seen 
atoost over comer of wall of sou^ inclosure, 242® 


Jerusedem, 19122— Gloae reoccupation of C IW station 
of 1910, on road leadmg to Mount of Ohves, m 
southern part of field belongmg to Amencan Colony, 
about 4^ yards (3^ meters) almost due east and 
back of Sheikh Jeraah Mosque, about 200 yards (183 
meters) northeast of Mohammed SaJah's house, 31 7 
met^s northwest of east comer of stone wall mclos- 
ing field, 16 meters north-northwest of comer of 
wml, ^d 66 paces east-northeast of comer of wall 
True ^anngs mmaret, 89® 20' 4, staff on distant 
gpire, 92 26.2, German hoiroice tower, 284® 25' 1, 
Russian tower on Mount of Olives, 308® 44' 4 


! 'Tubkey 

A/wmfca^Msar, Brusa, 1922-Close reoccupation of 
C I W station of 1910, about 1% miles (2 km ) east 
Of railroad station, northwest of road leading from 
malroad station to marble quarries, and on east 
loA inuddy, sluggish stream called Akar, 

4 60 meters south of edge ot stream, and 8 20 meters 
southwest and 17 80 meters east, respectively, of 
^umps of willow trees in former row extending along 
bank of stream, marked by square gray stone 20 
centimet^s on a side and 65 centimeters deep, pro- 
j^ectmg about 4 centimeters above ground, a drill- 
hole markmg exact point True beanngs mmaret 
on mosque with double dome m Afion, 67® 60' 1, tip 
of last vertical rock of spur of rock extending into 

pis!? ^9 of town, 111® 38' 3, mmaret m Sipsm, 
168® 68' 4 

Atdin, Smyrna, 1922— North of town of Aidin, on west 
bank of small stream called Evthon, about 245 
meters of site of 1910 station which is now in 
stream-bed, 82 meters northwest oi end of remnant 
of ^one wall, 114 meters southeast of entrant angle 
at bwe of retaming-wall under chff, and 38 90 meters 
southwest of large plane tree near south end of rums 
of coffee-house True bearings end of cemetery wall 
on chff, 261® 60'2, north edge of wooden house 
across stream, 280® 05' 3, portion of eajst edge above 
dormer-window of first house east of ruins of munici- 
pal buildmg (Konak), 357® 34' S 

Dardanelles, Bigha, 1922 — ^Practical reoccupation of 
C I W station of 1910, about 26 miles (4 km) 
south of town, on east side of road which follows 
snore of strait to this point and then contmues south 
through country, on plateau about 300 meters east 
of mam road, about 30 meters from place where hill 
begins to slope toward road, west of top of high hill 
whose magnetic bearing is 260®, and 24 3 meters 
29 9 meters, and 26 2 meters from three trees, whose 
magnetic beanngs are 260°, 306°, and 65°, respec- 
tively , marked by a stone rougUy Inangular, about 
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TimKET — concluded 

Dardanelles, Bigha, 1922 — continued 

20 centimeters on a side, 25 centimeters deep, set 
flush with ground, sharp pomt of triangle markmg 
pomt True bearings mmaret m village, 32® 27' 6, 
tip of land at European side of entrance to strait, at 
water-line, 69® 02^, clock-tower m Dardanelles, 180" 
16' 4, northwest comer of farmhouse, 600 meters, 

283 ® or 

Smyrna, Smyrna, 1922 — Close reoccupation of C IW 
station of 1910, m suburb called Bairakli, south of 
house of Elias Petroklilos, east of retainmg-wall of 
dry stones, and north of rock-bordered path leading 
to house of Vredos Petroklilos, just southeast of 
threshmg-floor, and 18^ meters west and 505 
meters northwest, respectively, of olive trees True 
bearmgs church tower in Smsrma, 35° 06' 2 , tip of 
dome on church, 35® 29' 9 , notch between twm peaks 
across gulf, 56® 04' 1 , iron eross on church on Bai- 
rakli, 118® 41' 

AUSTRALASIA 

Australia 

Adelaide (Botanical Park), South Australia, 1923 — Close 
reoccupation of CIW station of 1911 In Botani- 
cal Park, about 280 yards (256 meters) from Bo- 
tanical Gardens, about 220 feet (67 meters) east of 
top of nver bank, 256 feet (78 0 meters) northeast 
of large blue-gum tree, 848 feet (26 84 meters) 
northeast of left edge of bench near Victoria Dnve, 
1362 feet (4151 meters) south of lone white post 
near dnve, and about 860 feet (262 meters) south 
from iron gates on opposite side of road from park 
gates, marked by wooden peg driven flush with 
ground True beanngs center of hole in blue- 
gum tree, 34® 50' 7 , left edge of left bench support, 
62® 73' 5, left edge of left bench support across 
road, 123® 23' 7, near comer of base of lone white 
post near road, 184® 17' 4, near comer of first stone 
fence-post to left of gate across Hackney Road, 
210® 50' 7 

Albury New South Wales, 1922 — Close reoccupation of 
Cl W ^station of 1913, m Botanical Gardens on open 
green with many trees, lymg between Dean Street 
and bowling-green, 70 feet (21 3 meters) from row 
of trees south of walk parallel to Dean Street, 62 
feet (189 meters) and 78 feet (23 8 meters) re- 
spectively from nearest points of paths to north- 
west and southeast, 72 5 feet (2210 meters) from 
water-tap near edge of path to northwest, and 100 6 
feet (30 66 meters) from water-tap to east-south- 
east 'True beanngs top of flagstaff seen on bowl- 
ing-green club-house, about 260 feet (76 meters) 
36° 30' 1 , top of standpipe on last house to left 
of row on hill, 69® 16' 9 

Ararat, Victoria, 1923 — Station of 1911, was closely re- 
occupied near center of recreation grounds of asy- 
lum east of concrete cncket-pitch and 39 6 feet 
(120 meters) and 67 feet (20 4 meters) from its 
north and south ends respectively, marked by tent- 
ueg dnven Audi with surface of ground True 
beanngs center of white railway-crossing post one- 
third mile (05 km), 17° 21' 6, gable of bnck build- 
mg, one-fourth mile (04 km), 86® 43' 3 flagpole 
on asylum tower 248° 15' 8, near chimney on stone 
buildmg, 308° 10' 1 

Batchelor Northern Territory, 1923 — ^Exact reoccunation 
of CIW station of 1914 and close reoccupation of 
CIW station of 1912 On ndge south of gov- 


AUSTRALASIA 
Australia— continued 

Batchelor, Northern Territory, 1923 — contmued 

emment experiment farm, about 150 yards (137 
meters) southeast of ruins of men’s quarters, about 
100 yards (91 meters) northwest from manager's 
old quarters, 15 feet (46 meters) south of old 
buggy track, and 9 5 feet (2 9 meters) northwest of 
tall tree marked with cross 6 feet (18 meters) 
above ground, marked by cement block 9 by 9 
mches (23 by 23 cm), with “C IW 1914” on top 
and covered with cairn of stones True beanngs top 
of center gable of stable, 134° 49' 3, right gable of 
stable, 138® 41' 9, leftmost ornament on managei’s 
house, one-fourth mile (04 km), 148° 45' 5 

Border Town, South Australia, 1923 — Station of 1916 
was closely reoccupied on race-course reserve just 
east of track, 105 paces southeast of No 1 furlong 
post, 143 paces northeast of No 2 furlong post, 210 
yards (192 meters) southwest of 182%-mile post on 
railway, and 220 yards (201 meters) from neai rail 
of railway , marked by 2 by 4-mch (5 by 10 cm ) 
post left 6 mches (15 cm) above giound Tiue 
bearings center, near ground, of distant lailway 
signal-post, 235® 57' 1, center of 182^-mile post, 245® 
20' 9, north comer post of small cemetery surrounded 
by iron railmgs, 267 paces, 303® 22' 6 

Bourke, New South Wales, 1923 — Close reoccupation of 
CIW station of 1913, in water-works reserve, on 
bank of Darling River, between Cullie and Cobai 
streets, 60 feet (152 meteis) from southeast fence, 
875 feet (26 67 meters) from east comer at Cullie 
and Wartumurtie streets and about 230 feet (70 
meters) northeast of water-tower, marked by tent- 
peg True bearings left edge of chimney of engi- 
neer's cottage, 36® 10' 8 , center bottom of left sup- 
port of water-tower, 67° 34' 3, center of chimney of 
pump-house, 101® 13' 0, near chimney of house, one- 
fourth mile (04 km), 340® 36' 8 

Brisbane, Queensland, 1922 — ^Exact reoccupation of C I 
W station of 1913 and 1914, in Victoria Park, on 
slope below Children's Hospital, 206 5 feet (62 94 
meters) from comer of Children's Hospital fence 
at intersection of streets and 263 7 feet (8038 
meters) from southeast comer of Cournei Ward of 
hospital, marked by sandstone post 6 by 6 by 15 
mches (16 by 16 by 38 cm), sunk 1 inch (3 cm) 
below ground, and lettered on top "CIW 1913” 
True bearmgs nght cross on convent, one-half mile 
(08 km ), 6® 17' 1, edge of fence bounding Children's 
Hospital at intersection of streets, 155° 01' 0, south- 
east edge of Coumer Ward, 196® 12' 2, center top 
of rear tower of museum, one-fourth mile (04 km ), 
294° 41' 8, top of St Paul's Church steeple, three- 
fourths mile (12 km) 350® 67' 8 

Broken Hill, New South Wales, 1923 — ^Exact reoccupation 
of C I W station of 1911, west of town, about 1 mile 
(16 km) from post-office and one-half mile (0 8 km) 
north of Silvertown Tramway's Sulphide Street sta- 
tion, 25 2 feet (7 68 meters) south of center of west- 
ern football-oval, 320 feet (97 5 meters) east of pa- 
vilion, 214 feet (662 meters) and 167 feet (479 
meters) respectively, southeast and northwest from 
asphalt cycle-track encircling football-oval, and 288 
feet (878 meters) southwest of nght goal-post, 
marked by jarrah peg 2 by 3 by 20 inches (5 by 8 by 
61 cm), driven flush with surface of ground True 
bearmgs nght edge of north railway water-tank, 
one-half mile (08 km ), 34® 26' 8, gable and flagstaff 
on pavilion, 96° 41' 5, near gable of stone house on 
hill, one-fourth mile (04 km), 163° 61' 4, nght edge 
of right goal-post, 223® 47'.1 
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AUSTRALASIA 
Austbalu— coniinwei 

Broome, A, Western Australia, 1921 — Close reoccupation 
of C IW station of 1914, in low scrub about one- 
fourth mile (0 4 km ) west of jetty and one-half mile 
(08 km ) south of wireless station, 204 feet (62^ 
meters) from west end of north arm and 210 feet 
64 0 meters) from west end of south arm respective- 
ly of cattle lead joining cattle race on jetty True 
bearmgs wireless mast, 171® 25' 7, near gable of 
large red buildmg, one-half mile (0 8 km ), 226® 09' 8, 
signal-mast on shore, one-third mile (0^ km ), 239® 
14' 9 

Bunhury, A, Western Australia, 1921 — ^About 80 feet (24 4 
meters) west of C IW station of 1914, and about 
116 feet (35 4 meters) west of that of 1912, on grassy 
thoroughfare cormectmg Wellmgton and Prmcep 
streets, between Roman Cathohc reserve and public 
cemetery, at a pomt 27^ feet (838 meters) and 23 4 
feet (7 13 meters) from fences on east and west sides, 
of thoroughfare, respectively, 79^ feet (24 17 meters) 
from norflieast comer of cemetery fence, and 5355 
feet (16 23 meters) from fence post on top of rise to 
north, marked by jarrah stake, 3 by 2 by 12 mches 
(8 by 5 by 30 cm ), driven 1 inch (3 cm ) below sur- 
face of ground True bearings west spike on pa- 
vilion in showgrounds, one-fourth mile (04 km), 
164® 41' 6, top of hghthouse tower, three-fourths 
mile (1 km), 195® 21'5, bottom of flagstaff at 
signal-station, three-fourths mile (1 km ), 196® 34' 8, 
southwest comer of Roman Catholic reserve, 350® 
48' 3 

Bunhury, B, Western Australia, 1921 — Near middle of 
recreation ground at Forrest Park, a large open space 
surrounded by wooded budi, about 15 miles (2 4 
km ) southeast of town, 24 6 feet (7 47 meters) east 
of southeast comer of and in Ime with south edge 
of cement cncket-pitch in center of park , marked by 
jarrah stake, 2by 2by 24 inches (5 by 5 by 61 cm ), 
its top face left about 1 inch (3 cm) below sod 
'True bearmgs southeast comer of cncket-pitch, 75® 
43', bottom of southmost support of sconng-board, 
150 yards (137 meters), 80® 18'^, leftmost of two 
ventilators on roof of red building, one-half mile 
(08 km), 120® 32' 6, southwest veranda-post of 
sports pavilion, 133 paces, 138® 06' 8, northmost 
veranda-post of house behind large tree, 315® 55' 4 

Burra, South Australia, 1923— In part of Burra known as 
Koormga, m football-ground owned by the corpora- 
tion, 1007 feet (3069 meters) from northeast wall, 
1060 feet (32 31 meters) from southeast wall, 1378 
feet (42 00 meters) north of near gate-post of gate 
in southeast wall, 584 feet (1780 meters) east of 
notched post in fence surrounding oval, and 378 feet 
(11 52 meters) northwest of nearest pine tree, marked 
by 2 by 3 moh (5 by 8 cm) jarrah peg, left flush 
with soil, a copper nail-head marking exact point 
True bearings* gable end of house, three-fourths 
mile (15 km), 7® 18' 4, ornament on left end of 
lower school building, 900 feet (274 meters), 71® 
12' 7, center of right-hand post of mam gate, 275 feet 
(838 meters), 90® 57' 8, center of near face of chim- 
ney of old smelter, one-fourth mile (04 km), 108® 
20'8, gable of large shed m football-ground, 450 feet 
(137 meters), 149® 11', 9, top of southeast comer of 
walls, 146 1 feet (4453 meters), 284® 44' 6 

Cairns, Queensland, 1923 — Close reoccupation of C IW 
station of 1912, on southwest outskirts of town, on 
lot No 167, reserved for recreation ground, at corner 
of Alpin and Severn streets, west of cement cricket- 
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pitch, 1245 feet (3786 meters) and 1388 feet (42 21 
meters), respectively, southwest and west of nearest 
comers, marked by wooden peg dnven just below 
surface of ground True bearmgs near corner of 
house east of Severn Street, 900 feet (274 meters), 
162® 55' 0 , near corner of anteroom of comer house, 
300 feet (91 meters), 210° 09' 0, spike on top of 
harbor hghthouse, 1% miles (24 km), 286® 25' 5, 
left edge of left iron support of city gas-tank, 1% 
miles (24 km), 288® 08'5 

Carnarvon, Western Australia, 1921 — Close reoccupation 
of C I W station of 1914, on town common on north 
side of creek, about 800 feet (244 meters) north- 
northeast of Gascoyne Hotel, 64 paces from north 
end of small foot-bridge over creek along hne from 
right edge of Gascoyne Hotel 'IVue bearmgs right 
gsible of Gascoyne Hotel, 24® 15' 0, top of lijjit- 
house tower, 3 miles (5 km), 103® 06' 0, spike on 
red-roofed house, two-thirds mile (1km), 268® 38' 4 

Ceduna^ South Australia, 1923 — Close reoccupation of 
C I W station of 1911, on small sand nse about one- 
fourth mile (04 km,) south of hotel, about one-half 
mile (08 km) north of railway station, 948 feet 
(2880 meters) west of road-peg numbered “13-14,” 
and 147 feet (4481 meterg) northwest of road-peg 
numbered “14-21” Tme bearmgs near gable of 
house painted black and white, 2 miles (3 hoa ), 42® 
21' 7, center of moormg-post on end of jetty, one- 
third mile (0 5 km), 1^® 33' 0, ornament on front 
gable of Murat Bay Hotel, 177® 46' 9, center of 
steeple on Methodist church, 189® 49' 4 

CkarUville, Queensland, 1922— Two stations were occu- 
pied Station A IS an exact reoocupation of C IW 
station of 1913, now on private property between 
Edward and Galatea streets, in second lot facing 
Edward Street southwest of Mr McWha's house, 186 
feet (56 7 meters) from survey-peg at southeast cor- 
ner of Mr McWha^s property, 53 feet (1 62 meters) 
northeast of west wooden fence, 315 feet (981 
meters) southeast of north wooden fence, and 61 
feet (186 meters) southwest of east wire fence, 
marked by hardwood peg sunk just below ground 
True beanngs left edge of house, 174® 36' 9, gable 
of brown house, 250 feet (76 meters), 250® 26' 6, 
outer edge of right veranda-post, 250 feet (76 
meters), 306® 21' 6, top of telegraph-pole, 1,200 feet 
(366 meters), 322® 12' 1 

Station R is on football-grounds, near northeast 
street entrance, 940 feet (^65 meters) southwest 
of center of south post of wagon gate, 83 7 feet (25 51 
meters) southwest of post in fence-line and 18 0 feet 
(5 49 meters) northeast of post of mner fence of 
football-field, both posts and station being in line 
with fence on southeast side of street leading to 
wagon gate, and 448 feet (13 65 meters) east of water- 
pipe, marked by tent-peg dnven flush with ground 
True beanngs left edge of house on piles, W feet 
(152 meters), 94® 27' 5, left gable of brown and 
white house seen over fence, one-half mile (08 km ) , 
161° 47' 9, north veranda-post (center) of Mr Mc- 
Wha's house near C I W station of 1913, one-fourth 
mile (04 km), 186® 43' 8, left comer of top of first 
telegraph-pole on street leading to wagon gate 400 
feet (122 meters), 233® 02'3, left gable of brown 
house, 300 feet (91 meters), 340® 27' 7 

Cloncurry, Queensland^ 1923— Two stations were occupied 
Station A is close reoccupation’ of C I W station of 
1913, on southeast end of town reserve, north of 
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cemetery, and west of Sheaffe Street, 396 feet (1207 
meters) northeast of northwest comer and 530 feet 
(161 5 meters) northwest of northeast comer of cem- 
etery reserve, marked by peg True bearings east 
gable of cottage, one-half mile (0 8 km ), 28® 23' 6, 
near gable of cottage, one-fourth mile (04 km ), 69® 
37' 5, left gable of engme shed, 298® 33' 6, left gable 
of railway station, 320® 23' 2, center of cross on 
Cathohc church, 450 yards (411 meters), 336® 66' 2 
Station B is 191 paces west of station A, 97 6 feet 
(29 76 meters) east of small tree, 238 6 feet (72 72 
meters) southeast of southeast comer of fence inclos- 
mg city pound, and 299 feet (91 1 meters) south- 
southeast of survey-peg "P-R”, marked by peg 
True bearmgs near gable of cottage, one-fourfli 
mile (04 km ), 27® 52' 5, east edge of sign-board on 
pound fence, 107® 40' 7, Station A, 276® 48' 5, center 
of lone tombstone near north side of cemetery, 307® 
34' 9 

Cook, South Austraha, 1921 — On flat limestone plain, 
1,000 feet (304 8 meters) north of east-west railway 
Ime, marked by peg and caim of stones 'IVue 
bearings east edge of tank over artesian bore, 26® 
53' 8, center of gable of large engme supply-tank 
opposite railway station, 360 paces, 41® 40' 3, distant 
signal, 71® 01' 8, noi;/;h edge of galvanized iron car- 
nage-shed, 134® 04' 3 , center of top of distant signal- 
post, 281® 32' northeast edge of elevated iron 
tank, 286® 17' 7, near signal east of railway station, 
330® 27' 2 , nght edge of signal-wire post, 358® 36' 7 

Cooktown, Queensland, 1923 — Close reoccupation of 
C IW station of 1912 and 1913 On open grassy 
slope east of town between Imes of Hogg and How- 
ard streets, 44 feet (13 4 meters) from charred milk 
tree, and 453 feet (138 1 meters) east-southeast from 
southeast comer fence-post of house in block between 
Garden and Kimberly streets, marked by a 7 by 7 
by 18 mches (18 by 18 by 46 cm ) cement block left 
level with the surface, with inscription "C IW 
1923” cut on top and covered by caim of stones 
Tme bearmgs peak of roof of house on hill, 1 mile 
(16 km), 26® 07' 4, center of gable on hospital 
veranda, one-half mile (08 km), 62® 28' 4, sou^- 
west comer of house, 470 feet (143 meters), 122® 
20' 1 , center of right ventilator on State School, 
three-eighths mile (06 km), 162® 16' 4, base of 
flagstaff on Grassy Hill, one and one-half miles 
(2 4 km), 181® 28' 1 

Coolgardie, Western Australia, 1921 — Close reoccupa- 
tion of CIW station of 1912, in reserve lands on 
north side of town, m section bounded by Toorak, 
Moran, MacDonald, and Jobson streets, 1178 feet 
(3591 meters) southwest and 1116 feet (3402 
meters) northwest of centers of two promment gum 
trees respectively, marked by a tarred jarrah peg 
sunk 2 mches (5 cm ) below surface of ground Tme 
bearmgs nght edge of reservoir on hill, one-half 
nule (08 km ), 213® (X)'2, left gable of IVesbyterian 
church, one-fourth mile (04km), 299® 32' 0 , cross on 
nght gable of Catholic church, one-fourth mile (04 
km ), 330® 07' 1 , center of cross of left gable of con- 
vent, one-fourth mile (04 km), 346® 28' 0 

Coongoola, Bclvpse, Queensland, 1922 — In town reserve 
section of large open paddock northwest of Coon- 
goola railway station, 676 feet (205 7 meters) south- 
west of survey peg at northwest comer of Block I, 
Lot 10, and 674 feet (2054 meters) northwest of sm:- 
^vey peg at northwest comer of Block 11, lots 10 and 
11 marked by a 4 by 4 mch by 35 feet (10 by 10 by 
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107 cm ) cypress post left 1' mch (3 cm ) above sur- 
face of ground, with letters ‘'C IW, 1922” burned 
upon top, a hole marking exact station center True 
bearmgs middle of railway signal-pole, one-third 
mile (05 km), 224® 22' 8, survey peg comer of 
Block I, 241® 46' 6, left edge of railway ware-shed, 
1,200 feet (366 meters), 289® 14' 5, north gable of 
railway station, 1,500 feet (457 meters), 307® 39' 6, 
survey peg comer of Block II, 310® 64' 2 

Cordillo Downs, South Australia, 1922 — Close reoccupa- 
tion of CIW station of 1914, on low, flat ground 
east of water-course of Pollatuckera water-hole, 150 
feet (45 7 meters) south of cleared track to Arabury, 
and 300 feet (91 meters) east of east edge of water- 
course, marked by mulga peg projectmg 3 mches 
(8 cm ) above ground and surmounted by pile of 
stones 1 foot (30 <?m ) high and 2 feet (61 cm ) m 
diameter True bearmgs north side of small win- 
dow of wool-shed, one-third mile (05 km ), 99® 21' 3, 
foot of southern aerial mast, one-fourth mile (04 
km), 108® 50' 6, center of concrete pier near home- 
stead, one-fourth mile (04 km), 117® 41' 2, foot of 
northern aenal mast, one-fourth mile (04 km ), 118® 
17' 2, near comer of chimney of homestead, 1,500 
feet (457 meters), 121® 44' 4, south side of chimney 
stack of wool-scourmg plant, 1,200 feet (366 meters), 
126® 48' 2, pumping-rod of nor^em wmdmill, one- 
fourth mile (04 km), 127® 57' 6 

Croydon, Queensland, 1923 — ^Exact reoccupation of C I W 
station of 1912, on unoccupied ground between 
hospital and race-course reserves, about three-fifths 
mile (1 km) south of railway station, marked by 
new peg 3 by 2% by 18 inches (8 by 6 by 46 cm ) 
True bearmgs southeast comer of hospital fence, 
342 feet (1042 meters), 68® 09' 7, ventilator on top 
of hospital, 108® 55' 0 , northeast comer of hospital 
fence, 385 feet (117 3 meters), 149® 34' 6, right edge 
of railway water-tank, 168® 43' 0, center of mme 
chimney, 210® 6' 9, east gable of school, 223® 01'4 

Cottesloe, A, Western Australia, 1921 — ^Exact reoccupa- 
tion of C I W station of 1914, in Government Edu- 
cational Endowment Reserve, northeast of junction 
of Grant and Marmion streets, 2405 feet (7330 
meters) northeast of sign-post at southwest comer 
of reserve, and 1602 feet (4883 meters) north of 
telegraph-pole on north side of Grant Street Tme 
bearmgs edgei of fence near quarry, three-fourths 
mile (1km), 23® 26' 6, top of sign-post at comer of 
Grant and Marmion streets, 51° 36' 6, spike of 
front gable of house on hillside, one-third mile (0 5 
km), 120® 40' 6, ornament on roof of nearby house, 
160 yards (137 meters), 263® 13' 5 

Cunnamulla, Queensland, 1922— Exact reoccupation of 
CIW station of 1913, m southwest comer of race- 
course reserve, 343 6 feet (10470 meters) from south- 
west comer, marked by hardwood peg dnven flush 
with groimd Tme bearmgs southwest comer of 
reserve, 72® 44' 0 , center of near cross on church, 1 3 
miles (2 km ), 80® 69' 0, nght gable end of F Hob- 
son and Company's store, 1 mile (1 6 km ), 90® 38' 4, 
left end of tower on roof of store, 1 mile (1 6 km 
100 37' 9 , near gable of railway shed, three-fourths 
mile (12 km ), 135® 26' 8, northwest comer of race- 
course reserve, one-half mile (08 km), 185° 37' 4 
southeast comer of reserve, 2^° 46' 0 

Darw^ Northern 'Temtoryf 1923— Close reoccupation of 
CIW station Port Darwm of 1912 and Darwin of 
1914 West of Botamcal Gardens and near north 
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end of Mindil Beach, 56 feet (16 8 meters) northwest 
of center of old road runmng southwest through 
avenue of coconut palms measured from a pomt m 
center of roadway 62 feet (189 meters) southwest of 
intersection with center of roadway running south- 
east, 121 6 feet (37 66 meters) southwest of V-marked 
jungle tree, and 133 5 feet (4069 meters) north of 
northmost coconut palm , marked by a 10 by 10 by 
36 inches (25 by 25 by 91 cm ) concrete pier labeled 
“C IW 1923,” with a bamboo pipe embedded to 
mark exact center True beanngs center of ventila- 
tor on house at Milly Point, 1 mile (1 6 km ), 36® 
3T2, center of Point Charles Lighthouse, 15 miles 
(24 km), 105® 06' 2, extreme edge of East Pomt, 
2^ miles (4 km), 163® SO' 4, center of near iron 
post of road culvert, one-fourth mile (04 km ), 234” 


Deakin, Western Australia, 1921— On flat limestone plam 
north of east-west railway-hne, nor^east of Deakin 
railway sidmg, and 255 4 feet (77 85 meters) true 
north of center mark of portable-transit pier, 3 by 
2 by 1 5 feet (09 by 0 6 by 046 meter), the western- 
most of three slate-topped concrete piers 20 feet 
(61 meters) north of railway-lme used m determma- 
tion of boundary m 1921 between South Australia 
and Western Australia, marked by peg and 
caim of stones 


Derby, Western Australia, 1921— Close reoccupation of 
C IW station of 1914, on flat, open ground north- 
east of Derby Hotel, in line with front edge of 
northwest balcony of hotel, and in range with two 
posts 8 feet (24 meters) high and about 500 feet 
(162 meters) apart, markmg race-course track True 
bearings bottom of near post of race-course, 350 
feet (107 meters), 239® 49' 6, right edge of water- 
tank, 15 miles (2 4 km), 309® 66' 3 


Dwbbo, A, South Wales, 1923 — Close reoccupation 
of C IW station of 1913, near New South Wales 
astronomical station, on top of rise about 1 6 miles 
(2 km ) west of town, m paddock south of main 
road which ciosses Maoquane River, marked by 
hardwood peg left 2 inches (6 cm) above ground 
and covered with caim of stones True bearmgs 
astronomical station, 129 6 feet (39 47 meters), 34° 
23 0, tngonometno station, 10 miles (16 km), 248° 
41 6, near comer of brewery, 2 miles (3 km), 326° 
22 3 


Rwbho, R, Neia South WuleSf 1923 — Close reoccupation 
1 .ir station of 1913, m park southwest of 
Great Western Hotel, 2885 feet (8793 meters) south- 
west of northeast comer and 154 feet (46 9 meters) 
west of east fence of park, marked by peg Tme 
beanngs east gable of high-school, one-fourth mile 
p4 to ), 7° 66' 6, white pole m front of house, one- 
fourth mile (04 to ), 37° 14' 4, right edge of north- 
we^ chimney of railway station, one-fourth mile 
(0 4 km ) , 129° 26' 2 , left edge of lamp-post at north- 
east comer of park, 219° 69' 2 


East Maitland, New South Wales, 1921— Close reoocupa- 
tion of C IW station of 1913, m east half of large 
park on rise m southern part of town, south of south 
comer of William and Park streets, 397 feet (1210 
meters) from north comer post of park, and 226 feet 
(68 9 meters) from northwest fence, marked by peg 
dnven flush with ground Tme bearmgs near gable 
on fomer church, one-fourth mile (04 km), 26° 
18 2, lamp-post at north road comer of Rouse and 
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East Maitland, New South Wales, 1921— contmued 
^Iham streto, 117° 41' 0, belfry of Anghcan church, 
600 feet (152 meters), 170° 48' 8, center of north 
corner paA post, 200° 21' 8, center of ornament on 
church, 1,000 feet (305 meters), 
®> center of bottom of cross on near end of 
Catholic church, one-fourth mile (04 km ), 267° 44' 2 

Fdjthburgh, South Australia, 1924 — Exact reoccupation of 
C,IW station of 1911 In triangular ^ped por- 
tion of park land immediately west of township, 700 
yards (640 meters) westmorthwest of large stone 
houre near jetty, 300 yards (274 meters) north-north- 
west of stone shop on comer of mam street, 131 feet 
9 meters) northeast of hedge fence bordermg 
Yorketown road, approximately 350 feet (1067 
meters) west of wire fence along street to eastward, 
marked by jarrah peg sunk a httle below surface 
inie beanngs bnck comer of white-roofed house, 
200 yards (193 meters), 108° 14' 1, east gable of 
public school, 400 yards (367 meters), 211° 06' 8 
^ire of Anghcan church, 272° 18' 3, ornament on 

’’00 yards (640 meters), 
ornament on institute, 400 yards 
(366 76 meters), 325° 39' 6 

Emenld, Queensland, 1922 — ^Practical reoccupation of 
C IW station of 1913, m public park reserve con- 
taimng race-course, 2622 feet (7687 meters) from 
southwest comer of reserve, and 2176 feet (6632 
meters) from spike m foot of post at small gate 
opposite hospital, marked by tent-peg dnven flush 
With ground True bearings center of veranda post 
on house, one-fourth mile (04 km), 14® 40'2, top 
of left center ventilator on hospital, 300 feet (91 
^ters), 67® 22' 4, nght edge of back of grandstand, 
2W feet (76 meters) , 295® 03' 5 , near gable of house, 
three-fourths mile (12 km), 345® GO'S 

Eucla, l^stem Australia, 1923— Close reoccupation of 
C I W station of 1911 and 1914, on open ground east 
of settlement, 1928 feet (58 76 meters) east of comer 
of fence opposite old telegraph ojQ5.ces and quarters, 
meters) southeast of near comer 
of billiard-room, and about 1 foot (03 meter) south 
of point in range with east-west fence, marked by 
tent-peg driven flush with sand True bearings north- 
west coiner of goods-shed on sand-hills, one-fourth 
mile (04 km), 18® 12' 0, front gable of Mr Ton- 
kin s house, one-fourth mile (04km), 97® 43' 2 near 
comer of billiard-room, 149® 40' 6 ' 

Fanim, A, South Australia, 1923— Exact reoccupation of 
C I W station of 1911 and 1914 (3n small knoll in 
northeast comer of police paddock west of town, 

® ^ railway station, about 

one-half mile (0 8 km ) due west of Exchange Hotel 
594 feet (181 meters) west of east fence of paddock 
and 637 feet (194 2 meters) from north fence, marked 
by jarrah peg left flush with ground and surmounted 
by a small caim of stones True beanngs gable of 
pump-house, one-fourth mile (04 km), 230® 10' 5 
west gable of public school, 279® 56' 8, west gable of 
English church, 288® 56' 8, west gable of red-roofed 
house, 1 mile (16 km), 312® 13' 4 

Fors^^f Queensland, 1923 — ^Practical reoccupation of 
O I w station of 1912, on open country northwest 
of township, between terminus of railway and school- 
house, northeast of two high knobs at west end of 
range of hills, south of school gully, 7 paces west 
from center of Georgetown Road, and 100 paces 
northeast of Joe Lee's stock-yard, marked by a gum- 
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tree post 4 by 4 by 60 inches (10 by 10 by 152 cm ) 
left 2 feet (06 meter) above ground True bear- 
ings left ventilator on schoolhouse, one-half mile 
(08 km ), 132® 39' 2, near gable of Mr Fitzsimmon’s 
house, one-fourth mile (04 km), 218® 59' 0, left 
veranda-post of Goldfields Hotel, one-half mile (0 8 
km), 296® 10' 2 

Geraldton, Western Avstraha, 1921 — ^Near the C IW 
station of 1912, over jarrah peg 3 5 inches (9 cm ) 
square, projectmg 2 feet (06 meter) above ground, 
on summit of broken sand ridges opposite public 
cemetery, on east side and southeast of north end 
of Eastern Road, about 80 yards (73 meters) east of 
northeast comer of cemetery, and about 15 yards 
(14 meters) southwest of sandy cart-track leadmg 
southeast from north end of Eastern Road Tme 
beanngs bottom of left side of base of water-tank, 

1 mile (16 km), 11® 55' 1, westmost peak of range, 
10 miles (16 km ), 179® 54' 4, near gable end of red- 
roofed shed on hillside, one-half mile (0 8 km ), 221® 
24' 8, telegraph-pole, 50 feet (15 2 meters), 237® 33' 6 

Goondiwindi, Queensland, 1922 — ^Two stations were occu- 
pied Station A is exact reoccupation of E Eud- 
son's echpse station of September 21,1922, near 
southwest comer of recreation park, 105 5 feet (32 16 
meters) northeast of comer post, 66 feet (20 1 me- 
ters) south-southeast of lone tree, and 105 4 feet 
(32 13 meters) southwest of near comer of brick pier 
of the Melbourne Observatory echpse expedition, 
marked by white-wood peg driven flush with ground, 
surrounded by three redwood tnpod pegs dnven 
flush with ground Tme bearmgs ornament on roof 
of house, 200 feet (61 meters), 87® 17' 6, center of 
ornament on front of house on comer, 400 feet (122 
meters), 195® 16' 6, center of top cross on convent, 
1,000 feet (305 meters), 257® 45' 3, center of near 
cross on convent, 258® 2, right edge of water-tank, 

750 feet (229 meters), 272° 34' 6, center of near 
ventilator on roof of house, 750 feet (229 meters) 
344® 55' 7 

Station B is close reoccupation of C I W station 
of 1913, m northwest comer of race-course and show- 
ground reserve, 385 feet (117 3 meters) southeast of 
northwest comer post of reserve, 1466 feet (4468 
meters) north-northeast of east post of corral gate, 
and 133 feet (4054 meters) from permanent north- 
east comer post of corral, marked by peg 'Tme 
beanngs center of left ventilator on railway station, 
one-fourth mile (0 4 km), -9® 51' 4, near gable of 
bam, 200 feet (61 meters), 17® 52' 4, center of north- 
west comer post of reserve, 153® 21' 2 , nght ventila- 
tor on bam, one-fourth mile (04 km), 288® 02' 5, 
near gable of grandstand, 200 feet (61 meters), 356® 
18' 4 

GovXboum, New South Wales, 1922 — Close reoccupation 
of C I W station of 1913, m northeast half of Vic- 
tona Park, near west comer, 141 feet (430 meters) 
from center of hedge fence along street on north- 
west side of park, and 260 feet (79 2 meters) east of 
nearest gate-post at gate to street , marked by roimd 
wooden peg Tme bearmgs near comer of nearest 
gate-post, 78° 48' 8. top of church spire, three-fourths 
mile (12 km), 279® 17' 4, ornament on near gable 
of large yellow bnck house on hill, about 1 5 miles 
(24 km), 326® 38'6 

Harden, New South Wales, 1922 — ^Practical reoccupation 
of C IW station of 1913^ near souihwest comer of 
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Murnimburrah Park, 141 feet (43 0 meters) north- 
northeast of west wagon gate-post, in line with and 
133 feet (40 5 meters) east of neai comer of north 
tennis-court boundary fence, and 160 feet (488 me- 
ters) southwest of southwest band-stand suppoit 
post, which stands m line with northeast post Tme 
bearings center of tall iron smoke-stack, about one- 
fourth mile (04 km), 83° 56' 2, center of spire on 
Catholic church across valley, about one-fourth mih' 
(04km), 102° 06' 5, ornament on top of band-stand, 
236° 36' 4, spike on wind-gage on Methodist church, 
about three-fourths mile (12 km), 341° 36' 1 

Hergott Springs, South Australia, 1922, 192Z — See Maiiee 

Hobart, D, Tasmania, 1923 — Close reoccupation of C I W 
station of 1914, in inclosure neai rear entrance to 
Government House, 120 feet (36 6 meters) north of 
north face of old hexagonal observatory, 79 feet (24 I 
meters) and 70 7 feet (2155 meteis) noitheast of 
south and east corners respectively of square sand- 
stone shed, 26 feet (7 9 meters) southwest of north- 
east wood boundary fence, 25 feet (7 6 meters) west 
of lone tree near gate, and 41 5 feet (12 65 meters) 
northwest of lock on right gate-post of gate opening 
mto mclosure, marked by peg True bearings left 
edge of stone shed, 58° 19' 3, right edge of antenna 
pole on hill, 1,700 feet (518 meters), 120° 36' 7, neai 
gable of small red house across Derwent River, 2 
miles (3 km ), 192® 36' 0, near gable of large house 
across Derwent River, 2 miles (3 km ), 193° 57' 0 

Hughenden, Queensland, 1923 — Close reoccupation of 
C I W station of 1913, in large water reserve on west 
bank of Fhnders River, 209 5 feet (63 86 meters) 
east from railway siding, 150 feet (45 7 meters) south- 
west of telegraph-pole, and 298 5 feet (91 0 meters) 
northwest of survey peg marked "R-R" at northwest 
comer of Uhr Street and street leading to hospital , 
marked by wooden peg driven flush with ground 
True bearings spike on water-tower, one-eighth mile 
02 km), 11° 24' 0, near gable of slaughter-house, 
135° 03' 2, survey peg "R-R,” 299® 59' 8, center of 
front cross on Roman Catholic church, one-thiid 
mile (05 km), 329° 05' 0 

Jencho, Queensland, 1922 — Close reoccupation of C IW 
station of 1913, m stock and camping reseive, north 
of town, 244 feet (74 4 meters) northwest of north- 
west comer of fence inclosmg railway grounds, and 
473 feet (1442 meters) from inclosure at Edison 
Street crossmg, marked by tent-peg driven flush 
with groimd Tme beanngs end post of stock-load- 
ing chute, 700 feet (213 meters), 245® 02' 5, spike on 
far end of railway station, 321° do's, near gable of 
railway station, 325° 13' 8, left veranda-post of cot- 
tage, 750 feet (229 meters), 358® 42' 6 

Katanntng, Western Australia, 1921 — Exact reoccupation 
of () IW station of 1912, one-half mile (08 km) 
northeast of railway station, in recreation grounds 
(town lot 416) previously used as agricultural show- 
grounds, 150 5 feet (45 87 meters) from survey post 
at east comer, 103 5 feet (31 55 meters) from fence 
runmng northeast-southwest, and 55 0 feet (16 76 
meters) from south comer of tennis-court True 
of railway tank, one-half mile 
t? ^ ® * bottom of flagstaff on turret of 

K G Hostel, one-half mile (0 8 km), 56® 37' 4, 
south comer of fence around tennis-court, 65° 13' 5 

Katherine River, Northern Territory, 1923 ^Exact re- 

occupation of C I W station of 1912 and 1914 In 
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Australia — continued 

Katherine Eiverj Northern Territory, 1923— coatmued 
horse paddock of Katherine telegraph-station, 4515 
feet (137 62 meters) northeast of east comer of 
masonry tower supportmg telegraph-wire, and 98 
feet (299 meters) north of lone gum tree, marked 
by new wooden peg True bearmgs bottoni of 
right iron pole on tower near office, 60® 5, nght 

edge of iron pole on far tower across nver, 93® 56' 2 , 
near gable of Imesman's cottage, 500 feet (152 me- 
ters), 169® 16' 2, west comer post of stockyard, 400 
feet (122 meters), 196® 30' 2 

Latrohe, Tasmania, 1923— Cl W station of 1914 was re- 
occupied in neighborhood of Tasmanian Magnetic 
Survey station m western part of race-course reserve, 
on north side of road to Deloraine, 18 5 feet (5 64 
meters) east of nght gate-post and 236 feet (719 
meters) northeast of left gate-post of west fence, 
54 6 feet (16 64 meters) northwest of small double- 
tiunked wattle tree, and about 389 feet (119 meters) 
north of south fence, marked by peg Tme bear- 
mgs right edge of rock on Mount Koland, 17 6 miles 
(28 2 km ), 30® 05' 6, left edge of chimney on double 
house, one-fourth mile (04 km), 76® 17' 5, nght 
edge of white cottage next to red cottage, one-fourth 
mile (04 km ), 80® 40' 6, left edge of red cottage on 
hill, taken near chimney, 2 miles (3 km ), 110® 03' 1 

Leonora, Western Australia, 1921 — ^Practical reoccupation 
of C I W station of 1914, about 4 miles (6 km ) 
northwest of Leonora, near Lawlers Eoad, about one- 
fourth mile (0 4 km ) northeast along Four-Mile 
Creek, between two arms of creek, on bank of south 
arm, 1,219 feet (372 meters) from east comer of 
foot of Four-Mile Well, marked by jarrah peg 5 5 
by 3 inches (14 by 8 cm ), standmg 1 mch (3 cm ) 
above suiface, and lettered '^CIW ” True beanng 
left edge of leftmost tank on St George Hill, 166® 
21' 6 

Longford, Tasmania, 1923 — ^About 6 feet (2 meters) 
noitheast of CIW station of 1913, m recreation- 
ground reserve, about 158 feet (48 meters) southeast 
of Tasmanian Magnetic station, a concrete block set 
6 inches (15 cm) below ground, 1875 feet (5715 
meters) south of south comer of dressmg-shed, 185 5 
feet (56 54 meters) southwest of fence comer near 
gate, and 225 0 feet (68 58 meters) west of fence cor- 
ner south of almshouse , marked by sandstone block 
SV 2 by 7 by 8 inches (9 by 18 by 20 cm ), lettered 
“C I W 1923'* on top, a hole marking exact station 
center, left flush with ground True bearmgs near 
corner of sports dressmg-shed, 186® 54' 0, near cor- 
ner of fence near gate, 215® 08*8, near comer of 
almshouse, 350 feet (107 meters), 288® 32' 2, right 
ledge of chimney on cottage, 331® 12' 8 

Lyndhuut Biding, South Australia, 1922 — On flat ground 
northeast of Lyndhurst railway station, withm sta- 
tion-yard reserve, and 430 feet (13 11 meters) south 
of notched post on northern boundary fence 
measured 247 feet (75 meters) along fence from rail- 
way-line , marked by aluminum peg sunk level with 
ground True bearings foot of telephone comer- 
post, 1242 feet (37 86 meters), 29® &2, gable of 
ticket office 32® 32' 1 , south corner of station-master's 
house, 35® 11' 6, top of nearest telegraph-pole, num- 
bered 527, 119® 03' 6, comer post of railway yard, 
262® 59' 4, near gable comer of hotel, 293® 02' 4 

Mackay, Queensland, 1923 — ^Exact reoccupation of C I W 
station of 1913, in small tnangiilar showground 
reserve between Albert and Alfred streets, west of 
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Milton Street, 2^ feet (78 0 meters) from southeast 
comer of reserve, and 134 5 feet (41 00 meters) from 
south fence of reserve, marked by hardwood peg 
True bearings center of second veranda-post from 
right on house, 800 feet (244 meters), 11° 18' 8, 
gable of city brewery, 800 feet (244 meters), 64® 
38' 3 , near comer of shed in north end of reserve, 
206® 39' 2 , tojp of wmd-vane on Apostle Church, one- 
fourth mile (04 km), 256® 16' 2, center of tower on 
school, about one-fourth nolle (0 4 km), 278® 14' 9 

Marree, South Australia, 1922 — Close reoccupation of 
CIW station of 1911 and 1914, on open ground, on 
south side of railway, about 180 feet (55 meters) 
southeast of fence surrounding block containmg 
Great Northern Hotel, about 300 feet (91 meters) 
southwest of fence boundmg railway property, and 
200 feet (61 meters) east of nearest comer of Wil- 
son’s butcher shop ; marked by alummum peg flush 
with ground True bearmgs gable ornament on Wil- 
son's butcher shop, 73® 51' 0, near comer of Great 
Northern Hotel, 157® 56' 7, center top of semaphore, 
450 feet (137 meters), 213® 05' 2, near gable of rail- 
way runnmg shed, 500 feet (152 meters), 246® 14' 3, 
top of distant semaphore, one-fourth mile (04 km ), 
292® 25' 8 

Melbourne, Yictoruj, 1922 — ^Incident to the removal of 
the observatoiy from Melbourne to Toolangi, on 
account of disturbances from deotric cars at the for- 
mer location, simultaneous observations were made 
at both places All three elements were observed on 
the earth-mductor pier in the absolute house at 
Melbourne Observatory The fixed mark is a brass 
tag on the wall of the main office building, 120 feet 
(36 6 meters), and its bearing is 273® 11' 4 

Memndie, New South Wales, 1923 — Close reoccupation 
of C I W station of 1913, on north bank of Darling 
River, m large recreation reserve bounded by Pruella 
and Holdmg streets, 80 5 feet (24 54 meters) east of 
gate-post at west corner of reservation, 58 feet (177 
meters) southeast of fence along Holdmg Street, 
1045 feet (31 85 meters) southwest of west comer of 
target stand, and 2197 feet (6696 meters) north of 
survey post inscribed ''Park” near nver, marked by 
hardwood peg True bearmgs near comer of chim- 
ney of Crown Hotel, 104® 57' 4, spike on rear end of 
roof of town hall, 165® 18' 4, west gable of vestibule 
of Roman Catholic church, one-foui^ mile (0 4 km ) , 
170® 33' 6; left edge of chimney of house at east end 
of park, one-half mile (08 km), 227® 34' 4 

Mile-Post 6SB, Western Australia, 1923 — On level desert 
south of 'Transcontinental Railway Ime, 1795 feet 
(54 71 meters) south of first iron telegraph-pole east 
of water-tank and mnth east of mile-post 632, 416 5 
feet (127 0 meters) east of east side and in Ime with 
north side of railway house No 49, marked by hard- 
wood peg True beanngs near gable of railway house 
No 49, 82® 35' 5, center of iron telegraph-pole to 
left of west railway semaphore, one-half mile (08 
km), 87® 09' 0, top of ninth iron telegraph-pole east 
of mile-post 632, 173® 39' 5, center of first iron tele- 
graph-pole to right of east railway semaphore, one- 
half mile (0 8 km ) , 259® 55' 5 

Mount Lofty, South Australia, 1923— Intercomparison 
observations were made at two stations near Flmders 
Tower on summit of Mount Lofty Station A is 
1415 feet (4313 meters) north-northeast of north- 
east comer of underground concrete water-tank, 132 8 
feet (4048 meters) southeast of base of Flmders 
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Mount Lofty, South Auatraha, 1923^— contirLued 

Tower, measured from a pomt directly under door, 
and 795 feet (24^3 meters) southeast of southwest 
comer of summer house, temporarily marked by 
alummum peg dnven flush with ground, to be 
replaced by stone pier True bearmgs right edge 
of door of house m valley, 3 miles (5 Ian ), 97° 33' 2 , 
upper lefh outside comer of tower door, 123° 2T 9 , 
right gable of stone building, m Ime with station B, 
3 miles (5 km), 250° 30'9 
Station 5 is 651 feet (16 79 meters) east-northeast 
from station A, and 198 6 feet (33 10 meters) south- 
east of southwest comer of summer house, marked 
by alummum peg driven flush with ground, to be 
replaced by stone pier True bearmgs upper left 
outside comer of tower door, 150 feet (46 meters), 
108° 02' 6, right gable of stone buildmg, 3 miles (5 
km ), 250° 30' 9 

Narrogin, Western Australia, 1921 — ^Exact reoccupation 
of C IW station of 1912, about one-half mile (08 
km) northwest of railway station, near southeast 
comer of general sports and agncultural show- 
grounds, 77-5 feet (2362 meters) west of east fence, 
and 16 2 feet (4 94 meters) east-northeast of end pme 
m row of pme trees, marked by jarrah peg driven 
3 mches (8 cm ) below surface True bearmgs cross 
on Roman Catholic church, one-half mile (0 8 km ) , 
0° 26' 1 , tip of spire on judges* box, 300 yards (274 
meters), 97° 66' 7, survey post m southeast comer of 
groimd, 239 feet (72 8 meters), 342° 39' 0 

Narrormne, New South Wales, 1923 — ^About one-half 
mile (0 8 km ) south of railway station, near north- 
east comer of sports grounds, 68 feet (207 meters) 
northwest of government survey peg near wagon 
gate, 43 5 feet (1326 meters) east of double-trunk 
tree, and 645 feet (1966 meters) southeast of north- 
east comer fence-post, marked by peg True bear- 
ings near comer of chimney of house^ one-quarter 
mile (04 km), 67° 20' 8, east gable spike on GiUis- 
pie mill, one-half mile (08 kni,), 181° 12^ 6, near 
gable of brown house to left of cemetery, one-fourth 
mile (04 km), 322° 46' 0 

Normanton, Queensland, 1923 — Exact reoccupation of 
C I W station of 1912, on spur of rise about three- 
fourths mile (12 km ) southeast of town and about 
1 mile (16 km) south of wharf at foot of Lans- 
borough Street, marked by jarrah peg projectmg 
slightly above ground Tme bearmgs cross on left 
end of Cathohc church, three-fourths mile (12 km ), 
75° 38' 4, center of Divisional Board’s Hall, three- 
fourths mile (12 km), 127° 06' 6, near comer of 
small stone building at hospital, one-third mile (0 5 
km ), 348° 19' 4 Inclmation was also measured at a 
secondary station 97 paces south 

Northam, Western Australia, 1921 — Close reoccupation of 
C IW station of 1912, m pubhc park and gardens 
reserve now used as golf links, about midway be- 
tween River Avon and Clarke Street, and m Ime 
with fence on southwest side of east samtary plot, 
about 395 yards (361 meters) southeast of survey 
post at Clarke Street comer, at which Ime to sta- 
tion makes an angle with side of Clarke Street of 
39°, 1958 feet (59^ meters) from edge of large gum 
tree to north, and 1490 feet (4542 meters) from 
edge of large gum tree to southeast, marked by 
round stake 'True bearmgs center of Morrell’s 
tomb, 2 miles (3 km ), 259° 30' 3, lower fork of large 
gum tree, 309° 28' , chimney-stack, three-fourths mile 
(1 km), 314° 43' 4, top of gable of church, three- 
fourths mile (1 km ), 3^° 56' 3 
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Oodnadatta, South Australia, 1923 — ^Exact reoccupation 
of C I W station of 1911 and 1912, west of police 
station, which is about one-fourth mile (0 4 km ) 
west of railway station, and west-northwest of school, 
and 265 5 feet (80 93 meters) west of nearest corner 
of police stable, marked by an earthenware pipe 36 
mches (91 cm ) long and 4 mches (10 cm ) m 
diameter, filled with cement and lettered “C IW 
1923,” left just level with surface of ground 'Drue 
bearmgs near gable of metal house in Afghan 
Town, one-fourth mile (04 km), 41° 41' 5, trigo- 
nometric station on hill, 3 miles (6 km ), 183° 35^6, 
near gable of railway car-sheds, 249° 12' 0, near cor- 
ner of police stable, 262° 17' 0, neai gable of police 
station, 283° 15' 5, top of south railway semaphore, 
one-half mile (08km), 312° 44' 6 

Ooldea, South Australia, 1923 — ^Proximate leoccupation 
of C IW station Ooldea Bore of 1914 On south 
side of transcontinental railway, m range with and 
77 feet (235 meters) west of north side of station- 
master’s house, 56 feet (171 meters) east of east 
tenms-court fence, and 62 6 feet (19 08 meters) south- 
west of southwest comer of hall, marked by tent- 
peg 'True bearmgs west railway semaphore, 86° 
02' 0, center of iron telegraph-pole in range with 
lamp-post, 200 feet (61 meters), 152° 47' 6, north 
side of station-master’s house, 266° 63' 6 , near edge 
of northwest sheep-chute south of side track, 321° 
64' 4 

Peterborough, South Australia, 1923 — Glose reoccupation 
of C IW station Petersburg of 1911 In park 
reserve, at north end of Jervois Street, about one- 
half mile (98 km) north of town hall, 276 feet 
(83 8 meters) from road fence to south, 284 feet (86 6 
meters) northwest of westernmost pillar of park gates, 
540 feet (1646 meters) from base of small fir tree to 
south, 57 9 feet (17 65 meters) northwest of comer 
post of row of posts surroundmg football ground, 
and 400 feet (1219 meters) west of sixtti post 
(notched) from comer post, marked by larrah peg 4 
by 2 mches (10 by 5 cm ), sunk flush with ground 
True bearmgs north edge of chimney of house, one- 
half mile (08km), 256° 27' 6, ornament on gable of 
house, 900 feet (274 meters), 296° 12' 9, east side of 
railway semaphore, one-half mile (05 km), 322° 
20' 6, near edge of west gate pillar, 328° 07' 0 

Petersburg, South Austraha, 1923— See Peterborough 

Pine Creek, Northern Territory, 1923 — Glose reoccupa- 
tion of C I W station Pme Creek of 1912 and Pme 
Creek A of 1914 On ant-bed flat on township- 
reserve southeast of police station, 171 feet (521 
meters) and 263 feet (80 2 meters) respectively from 
south and east comers of fence around police station , 
marked by wooden peg 'True bearmgs center of 
ornament on east end of police shed, 150° 21' 8, 
nght edge of railway water-tank, 267° 57' 8, north 
comer of hotel, 284° 26' 6 

Point Charles lighthouse, Northern Territory, 1923 — 
Close reoccupation of C I W station of 1914 Withm 
lighthouse reserve, about one-fourth mile (0 4 km ) 
east of lighthouse mclosure, and about 160 feet (49 
meters) south of edge of cliff, 94 feet (287 meters) 
southwest of survey peg "R at northeast comer 
of reserve, and 202 5 feet (61 72 meters) southeast of 
northwest comer of plantation fence True bear- 
left edge of chimney on cottage, 93° 06' 8; 
nght bottom edge of lower white section of liaht- 
house, 97° 16' 
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Port Auguetaf South Australia, 1923 — ^Two stations were 
occupied during mtercompanson of instruments Sta- 
tion A IS a very close reoccupation of station of 1914, 
on small sand hill on highest part of park lands, east 
of transcontmental railway cut, south of track to 
cncket-ground, and west of cncket-ground, marked 
by 6-mch (15-cm ) earthenware pipe filled with con- 
crete with an alummum peg embedded at center, and 
lettered “C rjV 1923 A” True bearmgs top of 
railway water-tank, 1,400 feet, (04 km) 27"* 37' 5, 
base of spire on town hall, one-half mile (0 8 km ), 
108® or 8, base of brewery spire with weather-vane, 
111® 46' 0, center of gable of cathedral, 162® 03' 8, 
east edge of roof of Pastoral Hotel, 349® 44' 6 
Station jB IS 46 3 feet (14 11 meters) west of sta- 
tion A on line to base of spire on town hsJl , marked 
by a wooden peg 


Port Hedland, Western Australia, 1921 — ^In sports ground, 
a large fenced mclosure on south side of mam road 
rumung east, one-half mile (08 km) east of rail- 
way station, 3562 feet (10 858 meters) east of south- 
east comer and m Ime with south edge of cement 
cncket-pitch, marked by jarrah stake 2 5 by 35 by 
^ mches (6 by 9 by 61 cm ), driven 3 inches (8 cm ) 
below surface of ground 'iSiie bearmgs bottom of 
signal-staff on hght-tower, one-third mile (0 5 km), 
54® 41' 2, south edge of cncket-pitch, 80® 15', cross 
on church, one-fourth mile (04 km ), 82® 35' 3, east 
gable of Ang-Qua store, 600 feet (183 meters), 144® 
14' 4, left edge of engme-shed, 1 mile (1 6 km ), 271® 


Port Lincoln, South Australia, 1923— Station of 1911 was 
closely reoccupied, in small park south of football 
oval, northwest of school grounds, 133 feet (405 
meters), 144 feet (43 9 meters), and 156 feet (476 
meters) respectively from fences to northeast, south- 
east, and southwest of park, west of path passmg east 
of football oval, 17 feet (52 meters) west of large 
bush east of path, and 33 feet (10 1 meters) northeast 
of north comer of tennis-court m south corner of 
park, marked by peg Tlrue bearmgs ornament on 
east gable of house west of football oval, 134® 13' 6, 
center of bottom of stone ornament on front of 
Methodist church, 277® 06' 2, Flmders Monument 
on distant hill, 309® 31' 4 

Port Victoi, South Australia, 1924r-Exact reoccupation 
of C IW station of 1911 and 1914 On hill about 
2 miles (3 2 km ) northwest of town in southeastern 
part of reserve known as Glassonbury's Quarry, 103 5 
feet (3155 meters) from south fence, and 1365 feet 
(4161 meters) from fence on east bordering main 
road, marked by an alummum pin three-fourths 
inch (1 9 cm ) m diameter and 10 mches (25 cm ) 
long driven through center of jarrah peg and covered 
with pile of stones True bearings west coiner of 
small white house on hill, 2 miles (32 km), 187® 
00' 9, highest chimney of old tower, 2 miles (3 2 
km), 262® 23' 4, flagpole on square church-tower, 2 
miles (32 km), 285® 03' 3, foot of flagpole on 
Granite Island, 2 miles (3 2 km), 295® 44' 9, rear 
gable of church, 1 mile (16 km), 320® 11' 0, notice 
board on Rosetta Head, 3 miles (48km), 349® 55' 6 

Red Hill, New South Wales, 1921 — ^The two stations 
previously used m 1906, 1913, 1915, and 1916 were 
exactly reoccupied at Red Hill branch of Sydney 
Observatory at Pennant Hill Station A is on the 
stone pier formerly withm magnetic hut, before 
hut was badly damaged by a falling tree 'IVue 
bearmg white dial on sandstone pier, 200 feet (61 
meters), 250® 49' 4 
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Red Hill, New South Wales, 1921— contmued 

.Station B IS on grounds of observatory, 93 feet 
(283 meters) northeast of stone pier, marked by 
wooden stake 2 by 4 by 10 mches (5 by 10 by 25 cm ) 
dnven flush with ground True bearing top right 
edge of stone pier at station A, 26® 12' 8 

Richmond, Queensland, 1923— Close reocoupation of 
C IW station of 1913, m or near old water reserve 
on Fhnders River, 158 feet (482 meters) and 166 
feet (5050 meters) respectively from west and south 
comer support posts of Mr W H Smith’s cottage, 
n^ked by wooden peg dnven flush with groimd 
True beaimgs near comer of ventilatoi over post- 
master’s house, one-half mile (08 km), 0® 12' 7, 
right edge of ventilator over court-house, 1® 44' 2, 
survey peg at north comer section XXXV, one- 
fourthj^e (04 km), 63® 25' 5, near gable of Mr 
O Keefes new cottage, 149® 27' 2, center of ornament 
on Mr W H Smith’s cottage, 238* 58' 5, left venti- 
lator over Federal Palace Hotel, two-thirds mile 
(10 km), 368* 37' 7 

Rock^TnptOThf Qu6efi8land, 1922 — Close reoccupation of 
C I W station of 1913 and 1914, in recreation reserve 
between railway and Lion Creek Road, 3965 feet 
(120 85 meters) from post of railway fence at north 
corner of reserve at Exhibition and Lion Creek 
roads, 1605 feet (48 92 meters) from northeast 
boundary fence, and 42 feet (128 meters) and 445 
feet (13 56 meters) respectively northeast of sixteenth 
and seventeenth posts of railway right-of-way fence, 
counted from north reserve comer, marked by tent- 
peg driven flush with ground True bearmgs top of 
ventilator on jail, one-fourth mile (04 km), 13® 
58' 4 , center of turret on top of house on hill seen 
over high railway embankment, 1 nule (16 km), 
36® 48' 5, center of bottom of ornament on new 
stable near gable, 500 feet (152 meters), 90® 44' 3, 
right edge of red railway post at north comer of 
res^e, 396 feet (1207 meters), 153® 29' 4, bottom 
of flagstaff on roof of pavihon, 205® 36' 5, east cor- 
ner railway post of reserve, 300® 38' 1 , top of rail- 
way signal-pole, one-fourth mile (04 km). 322® 
46' 4 

Roma, Queensland, 1922— Exact reoccupation of C J W 
station of 1913, m recreation reserve, 1665 feet 
(50 75 meters) north of comer of reserve at north- 
west end of Queen Street, and 235 feet (7 16 meters) 
from gum tree which bears approximately 23® west 
of south, marked by hardwood peg dnven flush with 
ground True bearings center ornament on roof of 
hospital shed, 04 mile (06 km), 44® 00' 5, near 
gable of yellow house near comer of leserve, 1,400 
feet (427 meters), 239® 5/'0, center of turret on 
courthouse, 0 4 mile (0 6 km ), 330® 08' 8. center of 
top cross on convent, 04 mile (06km), 366® 46' 5 

Sorell, Tasmania, 1923 — Close reoccupation of C IW 
station of 1913, on hill north side of mam Sorell- 
Bellerive road, 0 3 mile (0 48 km ) east of eleventh 
milestone from Bellenve, about 400 feet (122 meters) 
northwest through scrub up hiU from old fence gate, 
nearly opposite gate across by-road leading to 
Lewis’s, 107 feet (326 meters) northeast of hollow 
burnt tree of 87 feet (266 meters) girth taken 1 
foot (03 meter) above ground, and 66 6 feet (1725 
meters) northeast of gum tree of 6 feet (18 meters) 
girth, marked by tent-peg True bearmgs tngo- 
nometric station on Mount Rumney, 5 6 miles (90 
km), 43® 46' 5, near gable of buildings, 5 miles (8 
km), 64® 35' 4, right edge of lone large tree near 
top of hill, 300 feet (91 meters), 136® 11' 6, center 
of left gate-post having brace, 262® 43' 5 
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Southern Cross, Western Austraha^ 1921 — ^Exact i*eoccu- 
patioa of C I W station, of 1912, on large recreation 
ground noith of lailroad and in line with east fence 
of old small Wesleyan cemetery within Reserve No 
8904, Block No 554, 100 feet (d05 meters) north of 
northeast corner of cemetery, marked by jarrah peg 
sunk just below groxmd True bearmgs left edge 
of water-tank on hill, 15 miles (2 4 km) 59® 46' 4, ^ 
top of belfry of Church of England, three-fourths 
mile (1 km), 79® 52' 3, center of front of Com- 
mercial Hotel, one-half mile (0 8 km), 91® 06' 0 

Southport, A Tasmania, 1923 — On small flat on ridge 
behind Southport Hotel, 442 feet (13 47 meters) 
southwest of O IW station ol 1914, 102 feet (311 
meters) southwest of nearest pomt of fence, and 19 
feet (5 8 meters) northwest of west end of hawthorn 
hedge, maiked by peg Tiue bearmgs edge of ledge 
on extreme right pomt of land, 5 miles (8 km ), 323® 
17' 8, north comer of near roof of hotel, 300 feet (91 
meters), 327® 3T0, right gable of kelp shed on small 
island, 3 miles (5 km), 345® 10' 8, center of spar 
beacon, 2^^ miles (4 km ), 355® 32' 3 

TambOj Queensland, 1922 — ^Exact reoccupation of C I W 
station of 1913, m southwest comer of dam leserve, 
at comer of Arthur and Barcoo streets, 169 feet (51 5 
meters) from southwest corner post of reserve, and 
785 feet (23 92 meters) from fence bounding south 
side of reserve, marked by hardwood peg True bear- 
mgs spike on near end of roof of house, 12® 36' 2, 
southwest comer post of dam reserve, 46® 35' center 
of bottom of veranda-post m front of door at rear ol 
house, 75® 53' 9, northeast comer of dam reserve, 
197® 1, southeast comer of dam reserve, 500 feet 

(152 meters), 261® 08' 7, near gable of near building 
at Tambo station, 1^ miles (2 km ), 283® 26' 1 

Tarcoola, South Australia, 1923 — ^Proximate reoccupation 
of C IW station of 1914, near center of railway 
reserve north of transcontmental railway, 152 paces 
northwest of northwest comer of railway station, in 
Ime with west end of bake-shop south of railway, 
162 paces southwest of southeast veranda-post of 
Wilglen Hotel, and 44 feet (134 meters) east of lone 
leanmg tree, marked by peg True bearmgs cen- 
ter of top of first railway signal-pole west of depot, 
56® 02' 5, northeast coiner of schoolhouse, one- 
fourth mile (04 km), 120® 4T7, southeast comer, 
near roof, of Wilglen Hotel, m range with iron tele- 
graph^ole, 223® 11' 3, near comer of annex to Wil- 
glen Hotel, m range with southeast hotel veranda- 
post, 224® 03' 4, northwest comer of railway bake- 
shop, 353® 45' 0 

Tenterfield, New South Wales, 1922— Exact reoccupation 
of C IW station of 1913, near southeast comer of 
Douglas and Bulwer streets, in Tenterfield Golf Park, 
320 feet (97 5 meters) from northwest corner fence- 
post, and 98 feet (299 meters) from west fence, 
marked by hardwood peg projectmg above ground 
Tme bearmgs left edge of chimney on cottage, one- 
fourth mile (04 km), 37® 04'^, ornament on turret 
of Mr Ried’s house, one-fourth mile (04 km ), 145® 
41' 0 , northwest comer post of park, 171® 50' 6 

Thursday Island, B, Queensland, 1923 — Close reoccupa- 
tion of station of 1912 In golf recreation reswwe 
north of Summer Street, and east of road leading to 
slaughter-yards, near south end and withm oval 
cycle-track, 131 6 feet (40 11 meters) and 151 2 feet 
(46 09 meters) from two trees withm the cycle track 
to south and southeast, respectively, marked by 
wooden peg True bearings bottom of flagstaff 
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visible over Metropole Hotel, one-half nule (0 8 
km), 25® 48' 8, bottom of right edge of flagstaff at 
white school, one-fourth mile (04 km), 44® 40' 9, 
top of ventilator on house near aborigmal school, 
500 feet (152 meters), 299® 13'2 

Toolangi, Victoria, 1922 — Simultaneous observations were 
made at Melbourne Observatory, and at Toolangi, 
the site to which the observatory was to be removed 
Station A is pier m north, end of absolute house 
True beanng hole m a brass tag on a tree 260 feet 
(79 2 meters) distant, 205° 00' 6 Station B is 14 1 
feet (43 meters) north of A and is marked by a 
wooden post with a brass spike m top (to be re- 
placed later by a more permanent markmg), 913 
feet and 852 feet (2784 meters and 25 97 meters) 
respectively from southeast and southwest comers 
of variation buildmg Same fixed mark is used as 
at A, and its bearmg is 205® 00' 6 Station I is the 
inclination pier m absolute house 

Townsinlle, Queensland, 1923 — Close reoccupation of 
C IW station of 1912, 1913, on land reserved for 
defense purposes, on old golf-hnks west of Isley 
Stieet, north of its mtersection with Eyre Street, 
345 5 feet (10531 meters) north of fence-post at 
south comer of mtersection, 290 feet (884 meters) 
north-northwest of fence-post at east comer of inter- 
section, and about 350 feet (107 meters) southeast 
of southeast comer of shed on old golf-links, marked 
by local survey peg with numbers 3/4 cut on sides 
and left flush with ground Tme bearmgs right 
ventilator over bidiop’s palace, 48® 37' 7, bottom of 
light flagstaff over fort, 230® 18' 0, top of ventilatoi 
over school, 1% miles (28 km), 324® 57' 3, center of 
water-pipe on house, 1% miles (28 km ), 334® 38' 7, 
center of trunk of tree on Castle Hill, VA miles 
(20 km), 366® 32' 5 

Wagga Wagga, New South Wales, 1922 — ^In common on 
north side of Muirumbidgee jfcver, about one-fourth 
mile (0 4 km ) east of bridge over river, 158 feet (48 2 
meters) south of second telegraph-pole from near end 
of budge, and 75 feet (22 9 meters) north of 
large gum tree m Ime with second telegraph-pole 
True bearings center of stand-pipe m front of 
Schrenberg store sign, about three-fourlhs mile (12 
km), 26® 25' 1, center of left post under bridge, 
about one-fourth mile (04 km), 76® 48' 8, near 
gable of shed seen acioss small branch stream, about 
one-half mile (0 8 km), 241® 11' 7, center of cross 
on near end of stone church on west side of street, 
about three-fourths mile (12 km), 342° 53'5 

Watheroo Observatory, 1921-1926— The regular absolute 
observations for control of magnetograph records 
were made on piers Nw and Nm, and supplemental 
observations chiefly for compansdns of mstruments 
were made at piers Sw and Sm Detailed descrip- 
tions of these positions will be found with the report 
of magnetograph records 

Wellington, New South Wales, 1923 — ^About 1 mile (16 
km ) west of post-office, within Wellington show- 
ground race-course, 204 paces southwest of fence- 
comer on road to Wellmgtgn* 1456 feet (44 38 
meters) east of %-mile post, which is m Ime with 
judge’s stand, and center gable of grand-stand to 
west and tank on hill to east , marked by hardwood 
peg True bearmgs near gable of ground-keeper’s 
house, 4® 49' 6, center gable of grand-stand, 98® 59' 1 , 
center of spire on Cathohe church, 1 mile (1 6 km ), 
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260° 63' 9, left edge of large cement tank on hill, 

1 mile (16km), 278° 54' 1 

Wems Creek, New South Wales, 1922 — Close reoccupa- 
tion of C IW station of 1913, east of railway sta- 
tion, on north end of long hill, m open ground be- 
longmg to Messrs Doyle Brothers, 239 feet (72 8 
meters) southeast of southeast comer of new school 
grounds, 6 feet (18 meters) northwest of lot survey 
peg numbered 18, 704 feet (21 5 meters) west of east 
fence-post m range with peg, and 925 feet (282 
meters) east of post at northeast comer of paddock, 
marked by a New Zealand redwood tent-peg driven 
flush with ground Tme bearmgs ornament on east 
gable of new house, 500 feet (152 meters) 9° 51' 6, 
near comer of Bailway Cooperative il^titute, one- 
fourth mile (04 km), 102° 66' 0, east gable of 
schoolhouse, 400 feet (122 meters), 127° 27' 6, fence 
post at northeast comer of school giounds, 500 feet 
(152 meters), 163° 24' 4 

Wilcannia, New South Wales, 1923 — Exact reoccupation 
of C IW station of 1913, m Bourke Park, 73 feet 
(22 2 meters) west of Myers Street fence, and 165 
feet (50 3 meters) northwest of post at comer of 
Myers and Hood streets, marked by haidwood stake 

2 by 3 by 26 mches (6 by 8 by 63 cm ) driven flu^ 
with groimd True bearmgs right comer of race- 
course grand-stand, one-fourth mile (04 km), 83° 
11' 7, center of bottom of spike on Presbyterian 
church belfry, one-eighth mile (02 km ), 283° 06' 9, 
center of fence-post at comer of Myers and Hood 
streets, 288° 22' 7, cross on near end of Anglican 
church, 270 feet (82 meters), 314° 36' 5 

Yalata Head Station, South Australia, 1923 — Close re^ 
occupation of C IW station of 1911, at Yalata 
Homestead, the head station of Fowler's Bay Sheep 
Station, about 7 miles (11 km) north of township 
of Yalata, at Fowler's Bay, at a point in line with 
eastern edge of station house and 289 5 feet (8824 
meters) from comer of garden wall on same line, 
marked by iron-bark peg True bearings left gable 
of wool-shed, 109® 47' 2, right edge of station house, 
161° 36' 7, right edge of rums, 221° 17' 7 

Yorketown, South Australia, 1924— Near southwest coi- 
ner of Memorial Recieation Ground, 94 6 feet (28 80 
meters) from notched post on inner west fence, and 
92 8 feet (28 29 meters) from notched post on inner 
south fence These notched posts are 1714 feet 
(62 24 meters) and 169 0 feet (51 51 meters) respec- 
tively from fence-post at southwest comer Marked 
by an inverted glass bottle set a little below surface 
True bearmgs ornament on nearest gable of red- 
roofed house, 900 feet (274 meters), 15° 24' 6, cross 
on church-tower, 900 feet (274 meters), 120° 35' 3, 
nearest gable of pavihon, 260 feet (76 meters), 189° 
59' 2, top comer of telephone-pole, three-fourths 
mile (12 km), 247° 18' 2, windmill, 15 miles (24 
km), 317° 46' 4 

Nbw Zealani> 

Auckland, North Island, 1922 — Close reoccupation of 
C I W station of 1906, near highest pomt of Domain, 
99 3 feet (30 27 meters) north of center hole of 
Transit of Venus pier, and 98 2 feet (2993 meters) 
from and parallel to its south edge , marked by hard- 
wood peg, 3 by 2 by 20 inches (8 by 6 by 61 cm ), 
driven flush with ground, and with arrow cut on its 
face True bearmgs trigonometnc station on sum- 
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mit of Mount Eden 32® 45' 1 , finia.! on. near church 
steeple on Kyber Pass Road, 77° 20' 8, edge of 
south wmdow m football shed, 1,000 feet (305 
meters, 120° 47' 9, flagstaff on church to right of 
Wmter Garden buddmg, 1 mile (16 km), 131° 30' 2, 
trigonometric station on mountain across harbor, 5 
miles (8 km ), 221® 08' 6 

Christchurch, Jarrah Peg, South Island, 1922— Exact 
reoccupation of former C I W station, in grounds of 
Chnstchurch Magnetic Observatory, between office 
buildmg and absolute house, 12 14 meters north of 
northeast corner of absolute house and 14 10 meters 
northeast of northwest comer, marked by jarrah 
peg sunk flu^ with ground, and containmg brass 
tack at true center, surrounded by three jarrah 
tnpod pegs 

Clinton, South Island, 1922 — ^In pohce paddock behmd 
police station, 47 5 feet (1448 meters) east of near- 
est pomt m west fence, 64 paces south of nearest 
pomt m north fence, 177 feet (5395 meters) south- 
west of fence-post m line with flagpole on left end 
of railway station, and 40 feet (122 meters) north of 
south comer-post of paddock True bearmgs orna- 
ment on near end of cottage, about 300 feet (91 
meters), 61° 45' 2, ornament on west end of railway 
station, about 600 feet (183 meters), 209° 42' 2, 
center of lone insulator on iron telephone-pole seen 
over stock-yards, about 600 feet (152 meters), 317° 
23' 9 The site of the New Zealand Magnetic Sur- 
vey station and the C IW station of 1916 is 
probably within 60 feet 

Cromwell, South Island, 1922 — ^In sports-ground, about 
600 yards (467 meters) north-northeast of New Zea- 
land Magnetic Survey station, in hne with the two 
north posts of east and west football-goals, 33 7 feet 
(1027 meters) east of north post of east goal, 38 7 
feet (1180 meters) northeast of south post of east 
goal, and 164B feet (60 08 meters) south of last post 
in fence between sheds and small race-track , marked 
by small wooden peg driven flush with ground True 
beanngs gable of bam seen on pomt near mam 
street, about 15 miles (24 km), 17° 39' 0, gable of 
cottage across comer roads from sports-ground, about 
1,000 feet (305 meters), 80° 12' 9, gable of largest 
shed m sports-ground, 260 feet (76 meters), 144° 
08' 7 

Bketahuna, North Island, 1922— In Domam, about 76 
feet (23 meters) northwest of west comer of north 
football-goal and about 75 feet (23 meters) north- 
east of last fence-post m fence in front of grand- 
stand, marked by small wooden peg dnven flush 
with surface This is a practical reoccupation of the 
station of 1916 

Kingston, South Island, 1922 — On ledge of mountain, 
about 260 feet (76 meters) above level of Lake 
Wakatipu, 68 paces northwest of wire fence behmd 
Lake Wakatipu Hotel, and about 50 paces southeast 
from high rock chff True bearings left edge of 
near shed at jetty, about 300 feet (91 meters), 240° 
01' 9, right edge of lone house (Mr McLean's) in 
valley, about 2 miles (3 km ), 314° 14' 4 Station is 
a close reoccupation of New Zealand Magnetic Sur- 
vey station of 1900 and about one-half mile (0 8 km ) 
north of that of C I W 1916 

Mount Victoria, North Island, 1922 — Close reoccupation 
of CJW station of 1916, on eastern side of ndge 
extendmg from Mount Victoria to Mount Albert, 
overlooking Lyall Bay, about one-half mile (OA km3 
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from Mount Albert, m a paddock east of road lead- 
ing from Constable Street along top of ndge north 
to Mount Victoria, just north of first wicket gate 
True bearings flagstaff on Mount Victoria, 193® 
51' 4, cross of signal-mast, 300® 53' 2 The mag- 
netic observations made at this station m 1922 were 
seriously affected by proximity of electric cars 

Queenstown, South Island, 1922— About 1 mile (1 6 km ) 
east of town along the lake front, 45 feet (137 
meters) north of center of Pemnsula Street, 458 
feet (1426 meters) and 504 feet (1536 meters) 
respectively from the nearest pomt and from south- 
east comer of fence about a pme plantation west- 
ward across Adelaide Street, and 60fi feet (1844 
meters) southwest of fence-post standmg at west 
edge of deep gully, marked by a brass tack m top 
of stake 2 mches (6 cm) in diameter True bear- 
ings near gable on Mr Viazard's house, one-fourth 
mile (04 km ), 93® 12'^, near gable on far slaughter- 
house, one-fourth mile (04 km), 270® 54' 9, near 
gable of house on pomt across lake, three-fourths 
mile (1 2 km ) 307® 55' 7 This is a close reoccupa- 
tion of New Zealand Magnetic Survey station of 
1900 and about 60 meters west of 0 J W station of 
1916 

Rotorua Gardens, North Island, 1922 — ^In government 
gardens, about one-fourth nule (04 km) east of 
mam bath buildmgs, 83 feet (253 meters) south- 
southeast of far side of road measured southward 
from road along a hne touchmg easternmost ex- 
tremity of rock crust around first blow-hole south 
of road from mam bath buildmg, 27 feet (8 2 meters) 
south of this extremity and 114 feet (34 8 meters) 
northwest of nearest edge of Lake Rotorua, marked 
by wooden peg flush with surface True bearmgs 
center of steeple on mam bath buildmg, 69® 58' 9, 
ornament m front of chimney on neai^ gable of 
white house to right of mam bath buildmg, ^® 55' 3, 
right edge of lone fiat red died seen across lake, 
about 3 miles (5 km), 312® 43' 8 Station of 1916 is 
in football-field east of mihtary hospital 

Roxburgh, South Island, 1922 — Close reoccupation of 
New Zealand Magnetic Survey station, m Roxburgh 
domam, just nor^ of sports-ground, 78 paces 
of gate to north of sports-ground, 1382 feet (4212 
meters) north of wire fence along north side of 
i^orts-groimd, and 1481 feet (4514 meters) north- 
west of peak m stile over wire fence, marked by 
wooden peg 2 inches (5 cm) in diameter and 8 
mches (520 cm) long, driven fiush with ground 
True bearmgs center of right football goal-post at 
west end of field, about 250 feet (76 meters), 10® 
33' 7, near gable of cottage seen across road, about 
300 feet (91 meters), 130° 57' 8, left edge of near 
comer of chimney on Mr Bailey's house, about 
1,000 feet (305 meters) 160® 11' 9 

EUROPE 

BsLoinM 

Uccle, 1922 — Companson observations were made with 
the standards of the Royal Observatory, at Uccle, 
near Brussels, usmg the piers upon which observa- 
tions are made for control of magnetographs The 
decimation station, designated Park Station, is a 
stone pillar m center of path leadmg southwest from 
absolute observatory, and about 65 meters distant 
from it Pier NW and Pier W are* in the Absolute 
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observatory Inelmation observations were also made 
on Pier G, which is the galvanometer pier of the 
observatory, 115 centimeters north of Pier W 

Denmabk 

Rude Skov, 1922 — Intercompanson observations with 
Rude Skov Observatory (near Copenhagen) were 
made on piers regularly used for absolute observa- 
tions to control the magnetograms Dechnation and 
horizontal intensity observations were made on Iher 
DH m small absolute house, and mclmation observa- 
tions were made on Pier I m large absolute house 

Finland 

Sodankyla, Finnish Lapland, 1922 — ^Intercompanson ob- 
servations were made at standard piers of Sodankyla 
Magnetic Observatory Dechnation and honzontal 
intensity were observed on Pier S, and mclmation on 
Pier W. 

Fbange 

Val Joyeux, 1922 — Comparison observations with stand- 
ards of the Val Joyeux Observatory (near Pans) 
were made on the pier regularly used for observa- 
tions to control the magnetograph, a stone pillar 
m small hut about 40 meters west of main observa- 
tory building 

Germant 

Potsdam, 1922— Observations at the Potsdam Magnetic 
Observatory were made on the Tngonometnc# Pier, 
designated TP, this is a stone pillar m a wooden 
pavilion having open sides situated north of the 
absolute observatory 

Great Britain 

I Eskdalemuir, Scotland, 1922 — Comparison observations 
with the standards of the Edidalemuir Observatoiy 
were made as in 1915 m east and west magnetic huts 
Each hut contams three piers lying m a magnetic 
east-to-west Ime, numbered 1 to 6 from west to 
east, declinations and mtensity observations were 
made on Pier 2 m the west hut and on Pier 6 m the 
east hut Inclination observations were made on 
Pier S m the west hut 

Greenwich Observatory, England, 1922 — Comparison ob- 
servations with the standards of the Royal Observa- 
tory at Greenwich were made for decimation and 
inclination at the Tent 1919 station, which is m in- 
closure around absolute magnetic observatory, 20 
paces south-southeast of southeast comer of ob- 
servatory, and as m 1915 and 1919, horizontal-inten- 
sity observations were made on center of Intensity 
Pier m absolute house 

Kew Observatory, England, 19252 — Companson observa- 
tions with the standards of Kew Observatory were 
made on the piers regularly used by the observatory 
for the control of magnetographs, which are the 
middle and west piers in the old absolute house, 
designated Om, and Ow, respectively The middle 
and west piers of the new absolute house designated 
Nm, and Nw, respectively, were also used 

Teddington, England, 1922 — ^Horizontal mtensity com- 
parison observations with the Schuster-Smith mag- 
netometer were made at the magnetometer house of 
the National Physical Laboratory 'The C IW 
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Teddington, England, 1922— continued 

instrument was mounted on center of plaster-of-pans 
pier, 2 87 meters southeast of center of pier on which 
the Schuster-Smith mstrument rests 

Gbeegei 

Kephisia, 1922 — Close reoccupation of C IW station of 
1911, east of Kephisia, at place called Kephalan, 
where National Observatory of Athens has made 
magnetic observations, about 200 meters south of 
water-works, east of new concrete reservoir, 13 7 
meters N 30® W from most northerly of two small 
pme trees, and 12 1 meters east of wire-nettmg fence 
surroundmg newly planted grove True bearmgs 
tip on church belfry, 20® 00^2, north finial on 
pavilion in front of hotel, 92® 01' 8, base of weather- 
vane on brown stone house, 119® 01' 7, west edge 
of factory tower, 157® 69' 7, notch m mountain, 369® 
20' 8 

Holland 

De Blit, 1922 — Comparison observations with the stand- 
ards of the De Bilt Magnetic Observatory (near 
Utrecht) were made on the regular observmg piers 
of the observatory, designated Pier 4 and Pier 8 

Italy 

Terracina, 1922 — Comparison observations with the field 
instruments of the Italian Magnetic Survey were 
made at two stations on foreshore, about 1 mile 
(16 km) west of harbor, and about 600 meters west 
of site of 1913 comparisons Station A is about 112 
meters from high-water mark and about 77 meters 
west of stone building with thatched roof, used for 
storing rifle-practice equipment 'True beanng land- 
ward edge of tower on headland, 15 kilometers, 61® 
44' 3 Station B is about 112 meters from high- 
water mark and 27 meters east of station A True 
bearmg landward edge of tower on headland, 16 
kilometers, 61® 47' 6 

POETUOAL 

Coimbra, 1922 — ^Three stations were occupied Stations 
A and C are the observing piers in the absolute 
house of the Coimbra Observatory, C bemg 3 15 
meters due south of A Station B is a stone pier 
outside absolute house, in line with stations A and 
C and 485 meters from station C, surrounded by a 
stone wall about one-half meter thick and 1 meter 
high ' 

Spain 

San Fernando, 1922 — ^Intercomparison observations were 
made on piers of magnetic observatory at San Fer- 
nando, near Cadiz, and at a secondary station, desig- 
nated S, about 2 meters from south wall of buildmg 
and almost m Ime with Pier N and a cross pamted 
on a wall about 5()0 meters distant Decimation and 
honzontal intensity observations were made on Pier 
N, about 2 meters from north wall of observatory, 
and inclmation observations on Pier NE, about 2 
meters from northeast wall 

Tortosa, 1922— Intercompanson observations were made 
at Ebro Observatory, situated on an elevation on 
western outskirts of village of Roquetas, about 2 
kilometers northwest of town of Tortosa Decima- 
tion and horizontal intensity observations were made 
on Pier M, and mchnation observations on Pier E 


EUROPE 

Turkey 

Rumeli Hmar, Constantinople, 1922— Exact reoccupation 
of station of 1911, on heists above Rumeh Hissar, 
near Armenian cemetery and west of Robert Col- 
lege, on small bluff at west edge of meadow land, 
21 5 meters east of northeast comer of most south- 
easterly group of five white marble tombs inside 
cemetery, 173 meters southeast of center of cross 
on marble slab over grave, and 17 5 meters south of 
center of cross on marble slab over grave, marked 
by dnll-hole m top of marble column 19 centi- 
meters m diameter and 67 centimeters long, set flush 
with ground True bearmgs lone tower on Mash- 
lak Road, 96® 26' 5, east edge of tower on khedive's 
palace, 230® 02' 6 

NORTH AMERICA 
Canada 

Albert Harbor, Baffin Island, 19^2 — In valley with high 
cliffs on either side, facmg ocean, southwest of Albert 
Island, and east-northeast of Hudson's Bay Com- 
pany's post at Ponds Inlet, marked by low caim 
Tme bearmgs cross on grave of F Borkenhauser, 
the taller and southernmost of two grave crosses, 
side by side, 96® 27' 4, beacon on high knob just 
above station, 154® 09' 4, beacon on highest peak of 
Albert Island, 240® 46' 5 

A secondary station, B, to test for local disturb- 
ance, was occupied, 200 paces west of mam station 

Amadjuak, Baffin Island, 1922— At Hudson's Bay Com- 
pany's post, 208 feet (634 meters) true north 16® 8 
east of left-hand comer (as observer faces it) of 
powder-magazme, mdicated by a stone caim m true 
azimuth 113® 8 True beanng boulder edge on left 
of cleft m rock ndge, 177® 47' 7 

Ashe Inlet, A, Baffin Island, 1921 — ^Exact reoccupation 
of C I W station A of 1914 On big island near 
north shore of Hudson Strait, on east side of inlet, 
about 23 meters west and 5 meters north of rums of 
frame house, about 40 meters north of shore-lme, and 
35 feet (107 meters) above high water, marked by 
drill-hole 2 centimeters m diameter m rock True 
bearmgs Tyrrel's beacon, 86® 25' 6, beacon on east 
side of harbor entrance, 309® 47' 6: beacon on Rabbit 
Island, 337® 33' 7 

Baffin Island No 1, Baffin Island, 1921— About 16 miles 
(24 km ) east along coast from Bowdoin Harbor 
Observatory, and about 1 mile (16 km ) inland 

Baffin Island No 2 (Shatoito), Baffin Island, 1921— On 
coast, about 20 noiles (32 km ) west of the Hudson's 
Bay Company's post at Cape Dorset 

Baffin Island No 3 (N oovoohuok) , Baffin Island, 1922— 
On south shore of northernmost cape of Fox Land, 
about 6 miles (10 km) east of pomt of Cape 
Dorchester 

Baffin Island No 4, Baffin Island, 1922— On coast, about 
30 miles (48 km ) south of station Baffin Island 
No 3 

Baffin Island No 5, Baffin Island, 1922 — ^No description 

Baffin Island No 6, Baffin Island, 1922— About 6 miles 
(10 km ) north of bottom of bay south and east of 
Cape Dorchester 

Baffin Island No 7 (KiyetaJcyook), Baffin Island, 1922— 
On outside one of a number of small i&dands about 
4 miles (6 km ) from mainland 
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Canada— 

Baffin Island No 8 (Etemlk), Baffin Island^ 1922 — ^Near 
top of nanow point southeasterly of Hudson's Bay 
Company's post at Amadjuak True bearmg 
Eskimo carm^ pole set in rocks, 2 miles (3 km), 
249® SO' 4 

Baffin Island No 9 (Sabooyah), Baffin Island, 1922— On 
small idand one-fourth mile (04 km) from mam- 
land, about opposite west end of Big Island, and 
across harbor from shore runnmg approximately 
east by south (magnetic), about one-half mile (08 
km ) distant, on rough rocky place about 25 feet (8 
meters) from bottom of bay east of a narrow tickle 
True bearmg west side of knob on rock ndge, 117® 
59^4 

Secondary station, Baffin Island No 9A, is on ice 
just off shore 

Baffin Island No 10, Baffin Island, 1922— Along coast 
east of Hudson's Bay Company’s post at Lake Har- 
bor True beaimg an Eskimo cairn, one-fourth 
mile (0 4 km ) distant, 345® 10' 

Baffin Island No 11 — On low, narrow central portion of 
island about three-fourths mile (12 km ) long and 
about 125 yards (114 meters) wide, lying about one- 
fourth mile (0 4 km ) east of a larger island, and 
about one-third mile (0 5 km ) west of island called 
Noodloo by Eskimos, which is about 1 mile (16 
km ) long, and lies about 2 miles (3^ km ) west of 
mainland, marked by stone caim built a short dis- 
tance magnetically south of station True beanng 
easterly edge at bottom of balanced boulder on 
ndge, 9® 04' 4 

Baffin Island No IB, 1922— About 25 miles (40 km ) west 
of Resolution Island, m a small hollow below the 
highest pomt on eastern side of small islet measuring 
about 300 yards (274 meters) from north to south 
and about 400 yards (366 meters) from east to west, 
and lymg about 1% miles (2 4 km ) south of main- 
land, about 50 yards (46 meters) from eastern ^ore 
of islet, 33 paces north of caim on hill True bear- 
ings eastern end of islet, 207® 6, brow of low head- 
land at west end of small island, 253® 09' , cape, 2 
miles (32 km), 286®^, cape, 9 miles (14 km), 
289® 1 , southern extremity of Resolution Island, 25 
miles (40 km), 292® 6 

Bowdcnn Harbor, Baffin Island, 1921, 1922— At wmter- 
quarters of the MacMillan Baffin Land Expedition, 
Bowdom Harbor, m southeastern Baffin Island, 
approximately 50 miles (80 km ) west of Hudson’s 
Bay Company's post at CJape Dorset 
The magnetic and electric observatory established 
by the Expedition was a temporary buildmg bmlt 
with stone walls covered with outside snow walls, 
with long axis of buildmg m magnetic east and west, 
about 40 feet (12 meters) above mean sea-level, near 
shore, and directly south of schooner Bowdoin, 
which was frozen in the ice 
The absolute station is 140 feet (42 7 meters) 
approximately true southwest of west comer of 
stone wall of magnetic and electric observatory, 
marked by a caim of rocks 20 5 feet (6 25 meters) 
from station m Ime towards caim on hill True 
bearmgs caim of stones with long slab of lammated 
rock set vertically m middle on round hill, three- 
fourths mile (1 2 km ), 333® 13' 0, caim of rocks on 
ndge, one-fourth mile (04 km ), 323® 42' 9. 

Station B is 140 feet (427 meters) about south- 
east of absolute station Station C is 357 feet (1085 
meters) north of station B, 321 feet (978 meters) 
northeast of absolute station, and 2^ feet (756 
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Bowdom Harbor, Baffin Island, 1921, 1922 — contmued 
meters) magnetic east of east outer stone wall of 
variation observatory buildmg 
Station observatory site is at pomt which was 
made the southwest comer of inner “beaver-board” 
observmg-room of vanation observatory buildmg 

Camp Clay, Ellesmere Island, 1924^At the starvation 
camp of Lady Franklm Bay Expedition of 1884, on 
northeast coast of Bedford Pim Island, about mid- 
way between point of Cape Sabme and Cocked Hat 
Mand Station is south of boulder bearmg 
Memorial Tablet of National Geographic Society, 
which IS south of Cross Lake, and the walls of 
Gieely Hut, on Cemetery Ridge just north of row of 
depressions where dead were buned, 8 paces west of 
a big boulder, marked by small rock caim True 
bearmg boulder on sky-lme, 343® 20' 4 

Cape Dorset, Baffin Island, 1921, 1922 — Station A 
occupied December 1921, near Hudson’s Bay Com- 
pany's post south of Parson's Harbor, 135 feet (41 2 
meters) 10® magnetic west of north from nearest 
comer of mam bmldmg, 107 feet (32 6 meters) 67® 
west of magnetic south from flagpole, and 32 feet 
(9 8 meters) 46® west of magnetic north from near- 
est comer of powder-house 
Station B, occupied in August, 1922, is northeast 
of station A, 272 feet (82 9 meters) east of flagpole, 
and 147 feet (448 meters) north of powder-house, 
marked by tent-peg with cross m top covered with 
small caim of rocks True bearmgs beacon on hill, 
48® 46' 2, beacon across harbor, 156® 00' 5 

Fox Channel Ice Station No 1, 1921 — Observations made 
while tied up to ice floe 

Lake Harbor, Baffin Island, 1922 — Southwest of Hudson’s 
Bay Company's post, on a level bit of sand on hill- 
side, 6 feet (18 meters) from bottom of caim on 
Ime from southwest comer of church produced 
northwestwardly through caim This cairn is about 
42 mches (1 1 meters) high on bed-rock 195 feet 
(59 4 meteis) 105® west of magnetic south from 
southwest comer of westerly extension of post man- 
ager’s house, and 273 feet (83 2 meters) 10® west of 
magnetic north from northwest comer of chancel of 
church Station is marked by pine stake left about 
1 mch (2 5 cm) above ground 
Two stations. Secondary 1 and Secondary B, were 
occupied to test for local disturbance 'The former 
IS on ice about one-third mile (0 5 km ) from mam 
station, and the latter is about 300 yards (274 
meters) from mam station m opposite direction 

Nauwatta, Baffin Island, 1922— About 50 nodes (80 km ) 
north of Bowdom Harbor and about 10 miles (16 
km) north of station Baffin Island No 4, on a 
penmsida extendmg 2 to 3 miles (3 to 5 km ) west- 
ward, about three-fourths mile (12 km) east of 
seashore, and east of a narrow lake about three- 
fourths mile (12 km ) long, there is a caim of rocks 
some distance southwest of station 

Ponds Inlet, Baffin Island, 1922 — Station is about 1^00 
feet (396 meters) west of Hudson’s Bay Company’s 
post. Ponds Inlet, and 27 paces from high-water mark 
Tme beanng flagpole on house of manager of post 
211® 45' 

A secondary station about 1,300 feet (396 meters) 
southwest of mam station along beach was also 
occupied 

Queen^s Cape, Baffin Island, 1921 — On west coast of 
Baffin Island, m Fox Channel, at flrst anchorage north 
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of Bowdoin Harbor and second north of Cape Dor- 
set, on locky headland from which compass bearing 
of next pomt to north up coast is north 60® east and 
of next pomt to south down coast is south 40° west, 
at a point well above high-water mark and slopmg 
stony beach, on flat shelf on south side of round flat 
plateau, endmg in small rocky pomts and two ledges 
that are awash at high water and form liands at 
low water, makmg good anchorage , marked by ama. !! 
rock caim True bearing rock caam, one-half mile 
(08 km), 236® 03' 3 

Sydney, Nova Scotia, 1921, 1923— Close reoccupation of 
C I W station of 1914, which was a close reoccupa- 
tion of the station of 1905, 1908, and 1909 On 
highest pomt m western portion of Victoria Park 
northwest of city and about 1 mile (1 6 km ) south 
of iron foundries, withm race-track about 85 paces 
northeast of stump of willow tree, about 109 paces 
south of wooden signal-tower, and about 12 feet (3 7 
meters) east of hne joinu]^ stump and tower True 
bearing spire on Sacred Heart Church, 305® 64' 0 

Cbntbal America 

Acajutla, Salvador, 1926— Proximate reoccupation of 
C I W station of 1909, near center of well-defined 
promontory, about three-fourths mile (1^ km) 
south of pier, 10 meters from edge of cliff at north 
ade of promontory, and 8 meters and 6 meters from 
edge of cliff to westward and southward respectively, 
by peg True bearmgs extreme west end 
of shed on outer end of pier about three-fourths 
mile (12 km ), 140® 17' 1, tip of flagpole m front of 
steamship company's office, 167® 03' 2, gable of 
wooden bmldmg about 600 meters, 243° 50' 2 

Amapala, Honduras, 1923— Practical reoccupation of 
C IW station of 1909 On hill south of road to 
cemetery branchmg from street to wharf, in barbed- 
wire inclosure covered with large rocks and gravel, 
belongmg to Serior Enrique Streber, 40 3 feet (12 28 
meters) north-northwest of northwest corner of lone 
tile-roofed house, 27 5 feet (838 meters) south of 
fence along road, 7 6 feet (2^ meters) east of ditch 
leading to house, 60 5 feet (18 44 meters) southeast 
of a 5 by 4 foot (16 by 12 meters) rock projectmg 
3 feet (09 meter) above surface, and 8 feet (24 
meters) southeast of a smaller rock, marked by a 
1 by 2 inch (3 by 5 cm ) stake driven flush with sur- 
face True bearings cupola on Bossner’s store by 
b8ijbc^'^54® 38' 4, cross on small church in town, 

Ancon Hill, Panama, 1926— On top of Ancon Hill near 
center of grass plot, west of loop at end of mihtary 
road leading to hill-top, 326 feet (991 meters) 
southeast of concrete bench-mark of Umted States 
army on east edge of road , marked by driU-hole in 
^p of concrete marker set shghtly above surface 
True bearings center of black and white marker m 
canal, 52® 28' 8, lighthouse across canal, 91® 12' 8, 
southwest comer of hut, 397® 65' 6 

Belize, British Honduras, 1923 — ^Two stations were occu- 
pied Station A is exact reoccupation of C IW 
station of 1909, m southern part of town, on grounds 
of governor's house, 125 feet (38 1 meters) 
south of flagstaff in front of house, 266 feet (81 
meters), 115 feet (35 meters), and 84 feet (25 6 
meters) from palm trees to northeast, east, and 
south, respectively, and 17 feet (5J2 meters) from 
northwest comer of boat-house, marked by 3-mch 
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(8-cm ) wooden stake set flush with ground True 
bearings right edge of flagpole m front of governor's 
residence, 197® 34' 8, spire on St Mary’s Church, 
204 01' 9, base of flagpole on Umted Fruit Com- 

^ at Fort George, 

2o6 57 3 

Station P is m extreme northern end of town, just 
outside of quarantme station and north of barracks, 
30 feet (9 1 meters) west of gate to quarantine sta- 
tion, 15 feet (46 metem) north of curve m road, 75 
feet (229 meters) northeast of wooden shelter at 
concrete target range, and 49 5 feet (1509 meters) 
southeast of north end and 466 feet (1420 meters) 
east of south end of culvert, marked by 3 by 2 mch 
(8 by 5 cm ) peg driven flush with ground True 
bearings gable of wireless operators house, 16® 
18' 3, spire on Wesleyan church, 353® 41' 0 

Bluefields, Nicaragua, 1923 — In cemetery m southern end 
of town, about 14 feet (43 meters) north of north- 
west comer of hedge running along south boundary 
of cemetery, 343 feet (1045 meters), 73 feet (2 41 
meters), and 11 1 feet (338 meters), respectively, 
from monuments to southeast, south, and southwest, 
and 328 feet (1000 meters) south of lone lime tree, 
marked by stake driven flush with surface, its center 
designated by brass tack 'Tme bearings spire of 
cathedral, 133® 31' 0, northwest edge of first house 
to east, 214® 23' 9 

Bluefields Blufi, Nicaragua, 1923 — Close reoccupation of 
C IW station of 1909 On east slope of hill on 
which IS located home of collector of customs, 37 6 
feet (11 43 meters) east of north edge of gate lead- 
ing mto grounds, 920 feet (280 meters) southeast of 
comer of stone wall at northeast comer of property, 
and 77 5 feet (23 62 meters) northeast of comer of 
fence at southeast comer of property, marked by 
stake driven flush with surface Tme bearmir tip 
of lighthouse, 292" 13' 7 

Casuna, Honduras, 1923— Northwest of Umted Frmt 
Company's railroad-construction camp Imown as 
Casuna, about 100 yards (91 meters) northwest of 
mam barracks, 760 feet (22 9 meters) northeast of 
path leadmg to sea, 88 feet (26 8 meters) southwest 
of wire fence, 706 feet (215 meters) southeast of 
edge of soil and beach, and 101 feet (308 meters) 
north of outhouse, marked by surveyor's peg 2 by 2 
mches (5 by 5 cm), projectmg 6 mches (16 cm) 
above surface True bearing gage-board on water- 
tank, 31® 63' 6 

Colon, L/imon Point, Panama, 1926 — On west shore of 
Limon Bay, about three-fourths mile (12 km ) south 
of Limon Pomt on beach known as Camp No 6, 20 
meters southwest of water-hne, marked by stake 3 
feet (09 meter) long projectmg 6 inches (16 cm) 
above surface True bearings left smoke-stack of 
two, 225® 28' 5 , left wireless mast 227® 66' 3 , right 
wireless mast, 229® 01' 1 

Colon, Sweetwater, Panama, 1921, 1922 — ^Practical reoc- 
cupation of station of 1916 and proximate reoccupa- 
tion of station estabhshed m 1907 and closely 
reoccupied at later dates, across bay due west of 
Cristobal, on north side of Sweetwater Inlet, about 
170 paces north along shore from foqt-bndge, located 
with reference to a group of palms, three of which 
form an equilateral tnangle about 20 feet (61 
meters) on each side, 11 6 feet (3 54 meters) north- 
east of north tree nearest shore, and wilii reference 
to an 8-inch (20-cm) water-mam, 782 feet (23 83 
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Colon, Sweetwater, Panama, 1921, 1922 — continued 

meters) north 55° east from jomt between pipes 
numbered 698 and 2170, which is thirty-first joint 
north of large valve near foot-bndge, and 69 5 feet 
(21 18 meters) east of seventh jomt farther north, 
which is at south end of pipe numbered 4505, 
marked by a rough coral block set flush with sur- 
face (brass-bound tripod stakes driven flush were 
left m position) True bearmgs south end of bridge, 
6° 20', Galatea Pomt, 231° 02' 9, left edge of Wash- 
mgton Hotel, 247° 54' 0, top of left wireless tower, 
251° 27' 8, top of right wireless tower, 252° 18' 7, 
pilot's signal tower behind pier 6, 261° 3 

Colon, Waskmgton Hotel, Panama, 1922 — Close reoccu- 
pation of C IW station of 1915, 1916, on groimds 
east of Washmgton Hotel, m Bohvar Street near 
where it ends at searwall, and north-northwest of j 
Christ Episcopal Church, 897 meters east of eastern 
wall of hotel grounds at fourth pillar, 207 meters 
southeast of pillar at junction of hotel wall and 
sea-wall, 239 meters southwest of pillar at end of 
sea-wall, and 31 4 meters northwest of lamp-post at 
nearest comer of church, marked by hardwood peg 
2 mches (5 cm ) square, with a brass stud m center 
'True bearmgs light on east end of west breakwater, 
145° 09' 9, light on west end of east breakwater, 
157° 18'2, east end of east breakwater, 203° 09' 7, 
lamp-post at northwest comer of church, 323° 45' 6 

Copan, Honduras, 1926— About 400 feet (122 meters) 
east of center of Great Plaza at Maya rums on top 
of mound No 3 accordmg to plan published by 
Department of Mid-American Archeology, marked 
by a cut stone 8 by 8 by 18 mches (20 by 20 by 46 
cm ) buried so as to project about 4 mches (10 cm ) 
above surface, with cross markmg center True 
bearmgs rod held on mound No 16, 960 feet (293 
meters) 11° 57' 4, south spire of Copan church, 15 
miles (24 km), 86° 11' 7, north spire of Copan 
church, Ifl miles (24 km), 86° 43' 2, stela 10, 2 62 
miles (421 km), 94° 13' 9, stela 12, 137 miles (2 20 
km ), 290° 12' 3 

Connto, Nicaragua, 1923— Practical reoccupation of 
C IW station of 1909 Across bay from town of 
Cormto, on beach, just south of sand-bar eiqposed 
at low tide, 60 paces southwest of base of high bluff 
upon which stands house of Senor Antonio Lopez, 
and 8 feet (2 4 meters) back of high-water mark, 
marked by ^mch (5-cm ) round stake set to withm 
4 mches (10 cm) of surface 'True bearmM gable 
of U S consulate, 160° 31'3, cupola of church m 
Cormto, 173® 54' 6, hghtmng-rod on Senor Lopez's 
house, 237° 03' 7 

Corozal, Panama, 1926 — ^Two stations were occupied 
Station A IS at top of small hill, northeast of bar- 
racks of Tenth Signal Company, about 150 meters 
southeast of army post headquarters building, 
marked by hole m cement marker 6 mches (15 cm ) 
square on top extendmg slightly above surface 
True bearmgs tnangulation station, 69° 29' 6, tn- 
angulation station on ^mountain, 133° 18' 6, left 
wireless tower at Balboa, 337° 31' 8, right wireless 
tower at Balboa, 337® 54' 4, naval signal-station on 
hiU, 344° 46' 8 

Station B is northwest of station A, 33 2 meters 
northwest of lone tree at foot of small hill, 11 meters 
northeast of footpath from headquarters to Tenth 
Signal Company's barracks, marked as at A True 
bearmgs left edge of electnc-hght pole, 93° 97' 8, 
tip of flagpole, 107° 30' 4, gable of Tenth Signal 
Company barracks, 328° 17' 4 
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David, Panama, 1923 — Two stations were occupied Star 
tion A IS close reoccupation of C IW. station of 
1907, m plot of groimd owned by Senor Halfen, noith 
of Iglesia del Carmen just west of town plaza, 31 6 
feet (9 63 meters) from wire fence on north, 51 5 feet 
(15 70 meters) from fence on west, 101 7 feet (31 00 
meters) from wall of sheds used formerly as movmg- 
picture haU on east, 129 5 feet (39 47 meters) north- 
west of northeast comer of church, 613 feet (1875 
meters) northeast of northwest corner of church, and 
667 feet (2033 meters) north of west comer of side 
door of church, marked by stake with copper tack 
True bearmgs northwest comer of church, 60° 45' 5, 
outside edge of porch post of hotel, 322° 12' 6 
Station B is over monument No 1 markmg south 
end of meridian Ime estabhshed by XJ S Army 
Engmeer Corps m southeast comer of plaza facing 
government buildmg and bounded on northwest side 
by railroad, 732 feet (2231 meters) northwest of 
south edge of house m southwest comer of block to 
east, and 81 2 feet (24 75 meters) northwest of comer 
of house m northwest comer of block diagonally 
opposite, monument is a 10-mch (25-cm) squaic 
concrete post with one-half-mch (1-cm ) iron bolt 
m center, the whole projectmg about 6 mches (16 
cm ) above surface True bearmgs southwest edge 
of house, 123° 00' 2, vertex of letter V m sign 
"David" on railroad station, 180° 48' 4 

El Cayo, British Honduras, 1923 — ^Practical reoccupation 
of C IW station of 1909, east of \illage and about 
160 yards (137 meters) west of nver, on a small 
knoll at junction of two paths leadmg to nver, and 
about 60 yards (46 meters) east of small clump of 
trees, marked by concrete block 6 mches (16 cm) 
square, projectmg 4 mches (10 cm ) above surface, 
and marked "C IW 1923” True bearmg flagpole 
in distnct commissioner's yard, 4° 47' 1 

Flores, Guatemala, 1923 — Close reoccupation of C IW 
station of 1909 on penmsula of Tayasal, on shore of 
Laguna Peten, west of trail to El Cayo, and opposite 
street on island of Flores leadmg down from church, 
in yard occupied by two native huts, 61 1 feet (18 62 
meters) south of southwest comer of hut nearest 
trail, 30 feet (91 meters) east of eastmost palm tree, 
45 feet (13 7 meters) north of lake shore, and 49 6 
feet (14 12 meters) west of wire fence , marked by 
3-mch (8-cm ) peg driven to withm 4 inches (10 cm ) 
of surface Tme bearings west gable of banacks 
in Flores, 9° 38' 0 , west gable of house on west end 
of Flores Island, 18° 23' 3, northwest comer of partly 
constructed hospital on island m lake, 321° 32' 6 

Granada, Nicaragua, 1923— Practical reoccupation of 
C IW station of 1909 In western part of town, 
north of Calle 5, and m property lying northwest 
of masonry viaduct over a deep ravine where road 
crosses mto Calle 5, 36 5 feet (11 12 meters) south- 
west of southwest fence comer, 42 6 feet (12 98 
meters) southeast of southeast comer of house, and 
450 feet (13 7 meters) north of edge of ravme, 
marked by a 2-inch (6-cm ) stake driven to within 
4 mches (10 cm ) of surface Tme bearmgs gable 
of roof of hospital, 85° 05' 9, cross on San Fran- 
cisco Church, 286° 08' 1, spire on small cupola m 
front of Mercedes Church, 341° 19' 6 

Greytown, Nicaragua, 1923 — ^Proximate reoocupation of 
CJ W station of 1909, which was inaccessible 
owmg to floods In pubhc plaza at west end of town, 
between Calle Real and St John's Masomc Ceme- 
tery, 1600 feet (4877 meters) north of gate of 
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Greyiovm, Nicaragua, 192a— continued 

cemetery, 1400 feet (42 67 meters) south of south 
rail of abandoned tram-line along Calle Real, and 
2500 feet (7620 meters) northeast of northeast 
comer of house by cemetery, marked by stake set 
flush with surface True bearmg northwest cor- 
ner of bodega by nver, 236° 46' 9 

Guatemala, Guatemala, 1923, 1926 — Two stations were 
occupied on groxmd used for public baths called ‘*E1 
Tuerto” at eastern extremity of Calle Onente 10 
(C IW station 1909 was near north comer of 
grounds, but is unsuitable for reoccupation) Sta- 
tion A IS at the southwestern end of grounds, near 
west edge of west branch of road leadmg south 
past office, 21 feet (64 meters) south of junction 
with east branch, at pomt on extension of 
center line of Calle Oriente 11, 116 feet (36 
meters) northeast of northeast comer of hut 
northwest of deep arroyo, marked by concrete 
monument 8 by 8 by 24 mches (20 by 29 by 61 
cm ) lettered ^^C I W 1926 A” set so as to project 
about 3 mches (8 cm ) True bearings south wire- 
less tower (tower was moved m 1924), 58° 13' 7, 
north wireless tower, 59“ 30' 3, cross on San Fran- 
cisco Church, 91° 31' 7, San Domingo Church spire, 
116“ (KVO, tip on sentry-box on southwest comer of 
Fort Matamoras, 225° 39' 9 
Station B is at extreme southeast comer of grounds, 
108 paces east of station A, 125 feet (38 meters) 
north of bank of arroyo, at mtersection of road 
running north to water-tank with road along arroyo, 
mmked by concrete monument 8 by 8 by 24 inches 
(20 by 20 by 61 cm ) lettered "C I W 1926 B ” Tme 
beanngs south wireless tower, 58“ 22' 8, north wire- 
less tower, 59“ 37' 6, San Domingo Chuich spire, 
108“ 52' 9, southwest sentry-box of Fort Matamoras. 
223“ 08' 0 

Itsimte, Guatemala, 1923— About 250 yards (229 meters) 
east of range of hills, and east of small field, on 
small cleared knoll, about 750 feet (229 meters) 
northwest of group of monuments in high bui^ at 
base of pyramid, 14 feet (4 3 meters) south of 
southwest comer and 22 feot (6 7 meters) southwest 
of southeast comer respectively of hut, and 5 feet 
(15 meters) northeast of limestone rock upon which 
a cross is cut to indicate station True bearings 
brass screw m lone ceybo tiee, 100 feet (30 5 meters) 
high and 3 feet) (09 metei) in diameter, 136 feet 
(415 meters), 249° 13' 2 

Ixlu, Guatemala, 1923 — On plaza at northwest comer of 
pyramid, 17 feet (52 meters) noith of group of 
three monuments lying in a row , marked by a 2-foot 
0 6-meter) stump projectmg 1 foot (0 3 meter) 
above surface True bearing cross blazed on tree, 
91 feet (277 meters), 319“ 25' 9 (No magnetic ob- 
servations at this station ) 

Managua, Nicaragua, 1923— Two stations were occupied 
Station A IS a close reoccupation of C I W station 
of 1909 In eastern part of city, on triangular plot 
bounded by roads separating property of Napoleon 
Rey from that of Santos Remedios, 600 feet (1829 
meters) southeast of gable-roofed gate leadmg mto 
Remedios property, near northwest apex of plot, 
17 6 feet (5 36 meters) northeast of fence-hne on 
Remedios property, and 805 feet (24 54 meters) 
southwest of apex of plot m direction of Napoleon 
Rey's house, and 75 feet (22 9 meters) from south- 
east apex, marked by stake 2 by 2 mches (5 by 6 
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cm ) set flush with surface True beanngs 
on fort '‘La Loma,” 55° 58' 1, stack of electr 
256“ 3 ^' 7^ south gable of Napoleon Rey'j 

Station R IS m southern part of town, m large 
field lymg between Campo de Marte occupied by 
the U S Manne Corps and base of high hill upon 
which is located Nicaraguan fort "La Loma,” 477 5 
feet (145 54 meters) south of sentry-box on west 
ade of mam entrance to Campo de Marte, 290 feet 
(88 4 meters) east of road leadmg to La Loma, and 
550 feet (168 meters) north of base of hill, marked 
by 2-mch (5-cm) stake driven flush with surface 
True beanngs flagpole on fort on hill, 25“ 48' 1 , 
east wireless tower, 171“ 43' 9, stack of electnc 
plant, 233“ 56' 6 

Nahum, Guatemala, 1923— At south base of pyramid 
known as "Pyramid U,” about 20 feet (6 1 meters) 
southeast of very large monument standmg on end 
(No magnetic observations at this station ) 

Naranjo, Guatemala, 1923— On southeast comer of pyra- 
mid about 50 feet (15 meters) high, lust south of 
p^mid with hieroglypTuc stairway (No magnetic 
observations at this station ) 

Oah Ridge, Honduras, 1923— Between road runnmg be- 
tween beach and shore of back inlet, just beyond 
sheds of old cannmg-plant and end of bulkhead, 
47 0 feet (14 33 meters) southwest of west comer of 
shed, 55 4 feet (1689 meters) southwest of south cor- 
ner of shed, 12 feet (3 6 meters) southwest of edge 
of inlet, and 8 feet (24 meters) northwest of edge 
of road, marked by post driven to withm 6 mches 
(15 cm ) of surface TYue beanngs gable of Thomp- 
son residence across inlet, 105“ 17' 4, west gable of 
McNab residence and store across inlet, 185“ 00' 4 

Old Panama, Panama^ 1921, 1923, 1924, 1926— Three sta- 
tions were occupied Station A, occupied m 1921, 
1923, 1924, and 1926, is on site of rums of old city of 
Panama, about 8 miles (14 km ) east of Ancon, 726 
feet (22 1 meters) west of southern comer of rumed 
square cathedral tower, the most promment rums m 
old Panama, and m line with that face of tower 
which IS toward sea, marked by a 10-mch (25-cm ) 
brass-bound tnpod peg driven flush with ground 
True beanngs extreme east end of Taboguilla 
Island, 6“ 38' (approx ) , gable of house on Culebra 
lEdand, almost in Ime with coconut palm on beach 
which is 1336 feet (4069 meters) distant, 23“ 46'^, 
gable of restaurant and bar 69“ 21' (approx ) , south- 
west comer of old cathedral tower, 258“ 

Station B, occupied m 1923, is about lOO feet (30 
meters) north of shore, and north of small gully, 
129 6 feet (39 50 meters) southeast of station A, 53 1 
feet (1618 meters) south of nearest edge of old wall 
of cathedral nearest tower, and 700 feet (2164 
meters) northeast of east post of two near beach, 
about 14 mches (35 cm ) m diameter with 1-mch 
(2 5-cm ) iron bolt m center, marked by round rock 
6 mches (16 cm ) m diameter, set flush with surface, 
its center bemg marked by a cross True bearings 
extreme left edge of Taboguilla Island, 6“ 41'6, 
gable of house on Culebra Island, 23“ 57' 4, gable of 
restaurant and bar 85“ 42' 8, telephone-pole by con- 
vent, 120“ 03' 9, station A, 131° 45' 

Station O, occupied in 1924 and 1926, is 1560 feet 
(4755 meters) west of A, 540 feet (1646 meters) 
east of paved automobile road, and 36 feet CIO 
meters) northwest of small wooden sentiy-box; 


flagpole 
10 plant, 
I house. 
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Central America — continued 

Old Panama, Panama, 1921, 1923, 1924, 1926— cant’d 
marked by wooden stake dnven flush with ground 
True beanngs extreme east pomt of Perico Idand, 
6® 27', gable of nearby restaurant and bar, 59® 08', 
northwest comer of old cathedral tower, 253° 7 

Port Lvmon, Costa Rica, 1923 — On hill north of mam part 
of town ]ust west of 15-foot (46-meter) cut made 
by contmuation of street on which stands cathedral, 
about 300 yards (274 meters) northwest of two fuel- 
oil tanks of Umted Fruit Company, 250 feet (76 
meters) northeast of northeast comer of house of 
a dairy farm, 175 0 feet (53 3 meters) east of large 
tree, 20 0 feet (6 10 meters) south and 38 0 feet (11 58 
meters) north of lime trees, respectively, and 250 
feet (76 meters) west of northwest comer of house 
?icross cut, marked by stake driven flush with sur- 
face True beanngs east wireless tower, 273° 2T3, 
west wireless tower, 275° 58' 1 , tip of light on Uvita 
Island, 284° 03' 9, highest stack of power-house, 312° 
19' 4 

Pnnzapolca, Nicaragua, 1923— Practical reoccupation of 
C I W station of 1909 At southern end of town on 
east bank of Pnnzapolca Eiver, in swampy pasture 
belongmg to Mr James Harrison, just southeast of 
his house, 402 feet (12 25 meters) south of barbed- 
wire fence on north boimdary, 806 feet (24 54 
meters) east of wire fence on west boundary, and 
250 feet (762 meters) northwest of lone tree, 
marked by stake dnven flush with surface Ttue 
beanngs lower north edge of north stack of saw- 
mill, 19° 13' 2. tip of flagstaff of Eden Minmg Com- 
pany, 100° 41' 6, tip of staff of wharf buildmg, 141° 
56' 0, base of staff on comandancia, 194® 67' 3, 
west gable of house, 291° 42' 6 

Puerto Bamos, Guatemala, 1923 — Practical reoccupation 
of C I W station of 1909 On tract of low land east 
of harbor, about 260 yards (229 meters) north of 
United Fruit Company's commissary, 96 feet (290 
meters) east of path leading to commissary, 27 feet 
(83 meters) west of vertex of acute angle made by 
two mtersectmg drainage ditches, and 1325 feet 
(4039 meters) northeast of near comer of concrete 
fountam on path to commissary, marked by peg 
driven flush with surface True bearings staff on 
comandancia, 78° 17' 2, base of flagpole by harbor, 
96° 19' 3, nght-hand edge of railroad concrete 
water-tank, 307° 36' 3 

Puerto Cortez, Honduras, 1923— On property of Senor 
Lefebre northeast of hotel, on east edge of sandy 
fill, 62 7 feet (19 11 meters) northeast of plank cross- 
ing over ditch runmng east and west, 599 feet (1826 
meters) east of barbed-wire fence on west boundary 
of property, 609 feet (1856 meters) southeast of 
southeast comer of negroes’ quarters and 93 feet 
(284 meters) west of edge of fill, marked by stake 
set flush with surface 'True beanngs south edge 
of south stack of power-house, 101° 19' 4, gable of 
lone house, 105° 55' 3 

Quesaltenango, Guatemala, 1923 — On government prop- 
erty m eastern part of city, southeast of sports and 
athletic field called El Hipodromo, in extension of 
Ime of street leading to city, 160 paces southeast of 
board fence around race-track, measured toward 
opemng m barbed-wire fence on southeast side of 
property 69 paces distant, 23 7 feet (7 22 meters) east 
of Bank of shallow gully measured along Ime toward 
cross on church , marked by square peg 'True 
beanngs cross on large dome of cathedral, 77° 36' 9 , 
tip of Central Amencan Monument, 80° 52' 7, cross 
on church m northern section of city, 89° 44' 2 


NOETH AMEEICA 
Central America — continued 

San JosS, Costa Rica, 1923, 1926— Four stations were 
occupied Station A, occupied m 1926, is a close 
reoccupation of C IW station of 1907, about 700 
feet (213 meters) west of railway, and about 450 
feet (137 meters) south of church of San Francisco 
de Guadelupe, and about 400 feet (122 meters) 
south of car Ime 

Station B, occupied m 1923 is on slopmg ground 
just west of southwest comer of National Peniten- 
tiary, located on hill north of Torres Eiver and over- 
looking town, 301 0 feet (91 74 meters) northwest of 
southwest sentry-box on wall, and 2470 feet (75 29 
meters) west, measured at right angles to fifteenth 
buttress of wall, coimtmg from southwest sentiy-box, 
marked by round stake True bearmgs gable of 
padre’s house, 67° 16' 7, base of vane of National 
Theater, 337° 10' 0, stack of Espana Martinez y 
Compania, 338° 25' 7, dome of cathedral, 342° 13' 8, 
flagstaff of telegraph buildmg, 346° 40' 9 

Station C, occupied in 1923, is about 200 yafds 
(183 meters) north of station B, down slope of hill 
toward river, 133 5 feet (40 69 meters) northwest of 
northwest sentry-box on wall surrounding peni- 
tentiary, and 61 0 feet (18 59 meters) west of barbed- 
wire fence runnmg north from sentry-box to nver, 
maiked by round stake projecting slightly above 
surface True bearmgs spire of La Mercedes chuich 
m San Jose, 17° 01' 0, spire of church in San 
Dommgo, 166° 34' 8 

Station D, occupied in 1926, is at southwest cor- 
ner of grounds of golf club, 10 meters east of row of 
trees on west boundary and 10 meters north of row 
of trees on south boundary, marked by peg True 
bearings left edge of club-house, 186° 61' 3, right 
edge of telephone-pole, 228° 36' 9, left edge of hut, 
276° 41' 8 

Station E, occupied m 1926, is on grounds of 
golf club, 116 paces northeast of D, 5 meters east of 
tall hedge, and 15 meters south of hedge making 
angle with hedge to east True beanngs left tip 
of radio mast, 118° 30' 1, telephone-pole, 186° 22' 0, 
right edge of hut, 336° 33' 0 

San Jos6, Guatemala, 1923, 1926— About 100 feet (30 
meters) west of C I W station of 1909, 250 feet (76 
meters) west of road parallel to railroad and pass- 
ing west of Hotel Cahfomia leadmg to com- 
andancia by the sea, and 220 feet (67 meters) 
northeast of thatched shed, marked by peg True 
beanngs gable of Pier Company’s quarters, 18° 
GO'S, flagpole on new (1926) tram-shed, 328° 28' 3, 
flagpole on United States consulate, 337° 10' 5, 
highest gable of roof of comandancia, 353° 34' 9 

San Salvador, Salvador, 1923— The C I W station of 
1909 being unavailable, two stations, A and B, were 
occupied m southeastern part of city, just west of 
Parque Modelo Station A is on first level of hill 
using m two steps about 80 feet (24 meters) above 
auto road runnmg around its base, about 250 paces 
northeast of concrete tank on top of hill, 8 5 feet 
(26 meteis) south of north edge of hill overlooking 
city, and 18 0 feet (5 5 meteis) north of south edge 
overlookmg fort and agricultural school, marked by 
stake 2 by 2 mches (5 by 5 cm ) set to withm 4 
inches (10 cm ) of surface True bearmgs spike on 
water-tank, 65° 16' 8, spire of clock-towei of red 
church, 15i° 38' 1, east spire of church, 181° 53' 6, 
spire of large dome of cathedral, 211° 44' 8, top cen- 
ter of west wireless tower, 292° 13' 0, south edge of 
turret of fort, 321° 17' 2 

Station B is on second rise of hill, between station 
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Central America — continued 

San Salvador, Salvador, 1923 — continued 

A and concrete tank, m center of small path lead- 
ing up hill to tank, 103 paces northeast of tank, 15 0 
feet (4 57 meters) from south edge of hill, and 200 
feet (610 meters) from north edge, marked by 2- 
mch (5-cm) round stake dnven to within 4 inches 
(10 cm) of surface True bearmgs spike on con- 
crete tank, 48° 08^5, center of clock-tower of red 
church in town, 158° 13' 5 , top center of west wire- 
lebs tower, 283° 24' 9, south edge of turret of fort, 
312° 31' 0 

Tegucigalpa, Honduras, 1923 — ^Two stations were occu- 
pied Station A is practical reoccupation of C I W 
station of 1900 In vacant plot lymg north of the 
quartel and comandancia close by Quasenque 
Bridge over Tegucigalpa River, 907 feet (^65 
meters) north of Calle 13, 132 5 feet (40 39 meters) 
east of street on west side of plot, 1475 feet (4496 
meters) west of paved street which is first street west 
of San Lorenzo Road, and 54 feet (165 meters) south 
of intersection of two paths crossmg plot diagonally, 
marked by a 2-mch (5-cm ) stake set flush with sur- 
face True bearings center of door of lone house 
on hill, 160° 42' 5, tip of cone on church, 205° 52' 2, 
tip of obelisk of monument to Central American 
Republic, 2^° 01' 2 

Station 5 IS m northwestern part of city, on east 
side of Tegucigalpa River, on rocky hill belongmg 
to Mr Gilbert, about 100 yards (91 meters) south- 
east of remote control station of Tropical Radio 
Company, formerly called Mira Mesi, 250 feet (76 
meters) west of fence-lme around Gilbert house, 12 
feet (3 7 meters) south of north crest of hill, and 6 
feet (18 meteis) north of south crest of hill, marked 
by a post 3 by 2 inches (8 by 5 cm) driven to 
within 6 inches (15 cm ) of surface True bearmgs 
gable of National Theater, 6° 48' 8 , cross on church 
near nvei, 10° 50' 4, top center of west wireless sta- 
tion, 5 kilometers, 22° 01' 2 , southeast edge of new 
quarters' of remote control station, 2W° 16' 4, 
weather-vane of house on hill northeast of city, 320° 
59' 6 

Tihal, Guatemala, 1923 — On Pyramid No 1, on south- 
west comer of 4-foot (12-meter) ledge running 
around base of temple 135 feet (41 15 meters) above 
ground (No magnetic observations at this sta- 
tion) 

Trmillo, Honduras, 1923— Two stations were occupied 
Station A is close reoccupation of C I W station of 
1999 On hard clay strip of soil running along beach 
lust below northeast comer of old fort on hill, about 
dOO paces along road leadmg from railroad station to 
Canb Town, 450 feet (1372 meters) west of ditch 
leading to sea, 180 feet (549 meters) northwest of 
barbed-wire fence at base of hill, and 48 feet (146 
meters) southeast of border-lme of clay soil and 
sandy beach, marked by peg driven flush with 
surface True beanng water-tank at Puerto Cas- 
tilla, 7 miles (11 km ), 169° 02' 3 

Station B is on top of small hill southeast of and 
overlookmg main part of town, east of street running 
south from Stemer's Hotel and winding path leading 
from street at a pomt near a culvert, W feet (18 3 
meters) from west edge and 80 feet (24 4 meters) 
from east edge respectively of crest of hill, 45 8 feet 
(13 96 meters) northeast of large tree, and 472 feet 
(14 39 meters) southeast of large tree, marked by 
stake driven flush with surface IVue bearing tip 
of nearest church steeple, 83° 16' 5 


NORTH AMERICA 
Central America — concluded 

Uaxactun, Guatemala, 1923 — In **aquada** known by 
name of ^'Bambonal,” midway across northern end, 
on Ime of sight runmng between two cities 

Voanal, Guatemala, 1923 — ^In clearmg known as *^Sal- 
spuede,” about 300 yards (274 meters) from mam 
rums m a southeast direction, 150 feet (46 meters) 
due west of Mopan River at a point where a clearing 
has been made to water’s edge 

Uolantun, Guatemala, 1923 — ^At west side of pyramid, 30 
feet (9 1 meters) south of two monuments lymg 
together at base of pyramid (No magnetic observa- 
tions at this station ) 

Uvita Island, Costa Rica, 1923— About 150 feet (46 
meters) southwest of C IW station of 1907, now 
unsmtable owmg to erection of new steel light- 
house On hill, about 250 feet (76 2 meters) west 
of hghthouse, 23 8 feet (7 25 meteis) west of north- 
west concrete footing of wing of abandoned quaran- 
tine hospital, 18 7 feet (5 70 meters) north of north- 
west footing of mam buildmg of hospital, about 
25 feet (7 6 meters) from north edge and about 35 
feet (107 meters) from west edge of crest of hill, 
marked by stake projecting 4 mches (10 cm ) and 
marked by copper tack 'True bearmgs smoke- 
stack of railroad power shop, 74° 27' 0, center top of 
west wireless tower, 108° 20' 0, center top of east 
wireless tower, 109° 56' 6, gable on north house of 
hospital, 113° 32' 1 , tip of light on island, 265° 33' 5 

Wawa Sawmill, Nicaragua, 1923 — On east bank of Wawa 
River, at camp known as The Boom, m center of 
path runmng along nver at a pomt 100 yards (91 
meters) south of office and store of Mr Beer, 
marked by stake dnven flush with surface T^e 
beanng southeast edge of outhouse m rear of Mr 
Beer’s office, 221° 18' 8 

Xmakahatun, Guatemala, 1923— At entrance to luins 
lust west of first pyramid on left-hand side approach- 
mg rums, on Plaza No 1, about 50 feet (15 meters) 
northwest of first monument of senes scattered on 
plaza 

Xultun, Guatemala, 1923 — ^In a ''lato” or dealing of 
Don Umta, among a large number of moun^ and 
small pyramids withm a radius of one-half mile 
(0 8 km ) (No magnetic observations at this sta- 
tion ) 

Zacapa, Guatemala, 1926— Practical reoccupation of 
C I W station of 1907, about one-fourth mile (0 4 
km ) east of railway station, south of new road to 
old Zacapa, 40 feet (122 meters) north of center of 
new road near highest pomt of conspicuous knoll, 3 
meters southwest of lone cactus , marked by peg with 
brass ferrule True beanngs figure 1 of scale of 
gage on large tank at railroad, 46° 40' 0, left bolfiy 
tower of cathedral in Zacapa, 250° 38' 3, right 
belfry tower, 251° 22' 3, tower at entrance to ceme- 
tery, 263° 06' 8 

Greenland 

Akpam (Parker Snow Point), 1924— At Parker Snow 
Point, about 4 miles (64 km ) east of Conical Rock, 
and about 30 miles (48 km ) west of Cape York, at 
an Eskimo settlement where there are generally a 
few families to hunt walrus and akpa (birds which 
bre^d m cliffs here) Mam station is on grassy 
slope above mossy bog, at foot of talus slope, 
marked by a tent-peg and a small pile of stones 
over the peg True bearmg Vertical face of cliff 
on southwest side of harbor entrance, 49° 49' 8 
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Fig 2— Plane-table siir\ ey, Refuge Harbor Winter-Quarters, MacMillan North Greenland Expedition, 1923-1924 
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Greenland — continued 

Ahpam (Parker Snow Povnt), 1924--continued 

An auxiliary station was occupied on beach just 
above high-^ater mark where beach is covered 
with small boulders and gravel, marked by a fiTnAll 
cairn of waterwom stones True bearing vertical 
face of cliff on southwest side of harbor entrance, 
52® 04' 4 (This place should be distmguished from 
a settlement havmg the same name on Saunders 
Island ) 

Etahf 1923 — Exact reoccupation of C IW station of 
1908 About 400 feet (122 meters) nor^ of extreme 
end of Reindeer Pomt, due north of coal depot, 654 
feet (1689 meters) south of bottom of ledge of rock, 
and 97 8 feet (29 81 meters) east of foot of vertical 
stratum of rock m ledge on west, marked by a pile 
of rocks True bearing step m cliff to left of John’s 
Glacier, 283° 28' 7 

Godthaoh, 1923, 1924 — Close reoccupation of £[ M S 
Bulldog station of 1860, on small island m northern 
arm of Godthaab Havn, near center of island and at 
about highest point, marked by a tent-peg with a 
caim erected ovei peg True bearmgs cairn on 
hill, 14 kilometers, 16° 50' 0, rod on cliff west of 
anchorage, 41° 16' 2, right edge at base of cairn, one- 
half kilometer, 133° 42' 2 

Godhavn, Disco Island, 1924— Close reoccupation of 
C IW station of 1908 In a small valley south of 
viUa^ and wharf between two ledges of rock on an 
area best suited for driving pegs and erectmg tent, 
marked by tent-peg under a caim of stones, and 
witnessed by two 1-mch holes about 1 mch deep in 
adjacent outcroppmg ledges, one at '8jJ feet (26 
meters) west m a small hog-back ledge, and the 
second in small outcrop 8 6 feet (2 6 meters) south 
True hearings middle of base of flagstaff, 10° 18' 6, 
flagpole on bluff across harbor, 232° ()9'3, center at 
base of mam flagpole, 232° 17' 2, vertical edge of 
cliff above step, 244° 03'^ 

Holstenshorg, 1924— Probably about one-fourth mile 
(04 km) east of C IW station of 1908, north of 
village on southern side of mouth of fiord, on a 
small patch of level ground, 112 feet (34 14 meters) 
northeast of comer of little stone powder-magazine 
pamted white, and 73 feet (2225 meters) southeast 
of wooden tnangle pamted red which is front range 
of pair of anchorage ranges, rear range being tn- 
angle painted on ledge about 82 paces east of sta- 
tion , marked by tent-peg covered by caim of stones 
True bearmgs top of short staff on roof of powder- 
magazine, 67° 38' 0, beacon on isl an d off south 
entrance 81° 38' 8, caim on mountain-top across 
fiord, 171° 25'5 

Keate, Northumberland Island, 1924— On southeast side 
of Northumberland Island overlooking Whale Sound, 
east of a glacier havmg fresh lateral moraines, the 
only glacier on south side of island, east of a sum- 
mer stream, 25 paces northeast of a boulder near 
mouth of stream, and 35 paces west of boulder near 
some meat caches, marked by a tent-peg and 
small caim of rocks over the peg True oearing 
end of Cape Parry, 17 miles (27 4 km ), 352® 26' 6 

Refuge Harbor, 1923, 1924 — Wmter-quarters of the Mac- 
Millan North Greenland Expedition, on northwest 
coast of Greenland, m a natural harbor on Smith 
Sound at the entrance to Kane Basm, about 20 
miles (32 km ) noith of Etah A temporary vari- 
ation observatoiy was constructed m which magneto- 
graph mstruments were operated durmg the wmter, 
with absolute observations made m an outside sta- 


NORTS AMERICA 
Greenland — concluded 
Refuge Harbor, 1923, 1924— contmued 

tion Tme bearmgs from absolute station night 
caim, 4 04' 1, boulder caim on hall at north 

enhance to harbor, one-half mile (08 km), 96° 
35 1 The absence of natural objects of reference 
makes a detailed description of position impossible, 
but the general location is well shown by the topo- 
graphic sketch made by the observer and mcluded 
with his report (see Fig 2) 

Mexico 

Oampeche\, Campeche, 1924 — ^West of mn-iTi section of 
town in an open space west of an old fort and north 
of a large park or plaza, about 460 feet (137^ meters) 
from shore-hne of Bay of Campeche, 268 0 feet (81 69 
metem) southwest of southwest comer of fort, 147 5 
feet (^ 96 meters) southeast of southeast comer of 
^ old buildmg, marked by cross in irregular stone 
buried about 4 mches (10 cm ) below ground True 
bearings top of dome of pavihon, ^° 10' 9, left 

cathedral, 


Ltiicnen Itza, Yucatan, 1924— Amidst the old Mava 
mms between Temple of Castillo and temple of the 
Tigers, 237 0 feet (72 24 meters) west of center of 
bottom step of the Castillo mound, 2074 feet (6322 
meters) north of center rod of nearby windmill, and 
1855 feet (5664 meters) souttiwest of promment 
tree^ marked by cross and letters “C IW 1924” 
cut m top of stone set to project 4 mches (10 cm ) 
bearings southeast comer of 
wall of Temple of the Tigers, 108° 67' 1 , promment 
^ > southwest comer of (Ilastillo mound, 
309 59 1, center rod of wmdmiU, 368° 02' 7 


Chihuafma, Chihuahua, 1924 — ^Three stations were occu- 
pied Station A IS a close reoccupation of C IW 
station A of 1906, about 1 5 miles (2 4 km ) soutihi- 
west of center of city and about one-third mile (05 
km ) southwest of Guadalupe Church, m open space 
southeast of an old abandoned fort, 60 feet (183 
meters) northeast of northeast high stone wall sur- 
rounding fine residence, 17 feet (6 2 meters) south- 
east of line of northwest stone wall extended, and 
about 180 feet (64 9 meters) southwest of adobe wall 
surrounding a large garden on opposite side of 
street 'True bearmg cross on Guadalupe Church, 
222° 49' 2 

Station B is a close reoccupation of C I W sta- 
bon B of 1906, in eastern part of city, 358 5 feet 
(109 27 meters) south of southerly comer of Gustabo 
A Madero Hospital formerly the Porfirio Diaz, 221 2 
feet (67 42 meters) from easterly comer of a build- 
mg to northwest and m direct Ime of front of this 
building extended, marked by cross cut m top of 
existmg cement boundary monument about 9 mches 
(23 cm ) square extendmg about 12 inches (30 cm ) 
above ground True bearings tower of Tnmty or 
Amencan church, 1 mile (1 6 km ) 43° 60' 1 , left 
tower of cathedral, 1 mile (1 6 km ) 60° 36' 0, higher 
of two towers on residence, 200 meters, 148° 01' 6, 
flagstaff on hospital, 200 meters, 169° 31' 8 

Station C IS about 200 yards (183 meters) west 
of A, across a deep gulch, on open land 1^ feet 
(390 meters) south of the outer edge of trench sur- 
roundmg old abandoned circular fort built of adobe 
and stone Observations were made over an exist- 
mg stone and mortar boundary monument, about 14 
by 22 mches (36 by 56 cm ) and extendmg 16 mches 
(41 cm ) above ground True bearmgs tip of water- 
tank at railroad, 2 miles (32 km), 205° 35' 4, nght 
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Mexico — continued 

Chihuahua, Chihuahua, 1924 — continued 

tower of cathedral, 15 miles (2 4 km), 224® 58' 6, 
cross on Guadalupe Church, 231® 05' 9 

CulicaUj Sinaloa, 1924 — ^About 1 mile (1 6 km ) south of 
cathedral in city, on land belongmg to Catholic 
Church, about 75 meters east of a chapel on a hill 
which IS approached from north by a long series of 
broad cement steps, and 15 feet (46 meters) north 
of hne of north front of chapel extended, marked 
by cross cut in firmly embedded stone projectmg 
shghtly above ground True bearmgs left spire of 
cathedral, 175® 25' 2, right spire of cathedral, 175® 
26' 3, tip of dome on cathedral, 176® 37' 9 

Frontera, Tabasco, 1924 — One mile (16 km) north of 
mam plaza, in northeast comer of baseball field, 51 
feet (15 5 meters) from tree to northwest, 50 feet 
(152 meters) from tree to northeast, and 48 feet 
(146 meters) from wooden fence on east side of 
baseball field, marked by quart bottle buned 6 
inches (15 cm) below the surface True beanngs 
flagpole over entrance to baseball field, 10® 22' 1 , 
top of chimney on sawmill, 59® 17' 4 

Guadalajara, Jalisco, 1924 — ^Two stations were occupied 
Station A is about 25 miles (4 0 km) northwest 
of city on open land just south of Amencan suburb 
Colonia Seattle, on east side of boundary ditch oi 
trench, 238 feet (725 meters) northeast of nearest 
monument of a group of three boundary monu- 
ments, 31 0 feet (9 45 meters) from monument west 
of ditch, 286 feet (872 meters) from center of 
smaller monument m bottom of ditch, 10 5 feet 
(3 20 meters) east of edge of ditch, and 53 feet (162 
meters) west of center of shghtly graded roadway, 
marked by cross cut m rough stone buned shghtly 
below surface of groimd True bearmgs tip of 
isolated tower, 1 mile (16 km), 45® 05' 7, tip of 
small dome between two tall towers on church at 
Zapopan, 111® 52' 1, spire of village church three- 
fourths mile (12 Ion), 263® 41' 9, right spire of 
cathedral, 2 5 miles (40 km ), 324® 13' 0 
Station B is about 200 meters north and slightly 
east of A, east of deep gulch, 22 6 feet (6 89 meters) 
southeast of nearer and larger of two boundary 
monuments, 281 feet (8 56 meters) from second 
monument in bottom of ditch, and 94 feet (28 7 
meters) west of center of slightly graded roadway 
leading from Guadalajara to Colonia Seattle , marked 
by notch cut m upper edge of fragment of sandstone 
buned shghtly below surface of ground True bear- 
ings tip of isolated tower, 43® 37' 8, tip of dome 
between two towers on church m Zapopan, 104® 54' 5, 
spire of village church, 272® 47' 8, nght spire of 
cathedral, 326® 14' 1 

Guaymas, Sonora, 1924 — ^Two stations were occupied 
Station A is nearly 2 miles (32 km) west of city 
along only road m that direction, 63 feet (192 
meters) north of center of road nearly opposite a 
small house m a cluster of trees, 1232 feet (3755 
meters) northwest of hydrant for filhng tank wagons, 
and 103 feet (31 4 meters) from pipe-hne measured 
at right angles, marked by cross and letters I” 
cut m top of firmly embedded stone projectmg about 
5 mches (12 7 cm) above ground True bearmgs 
sharp finger of rock on mountain, about 5 kilo- 
meters, 36® or 3, tip of cupola on residence of Dr 
Carlos Gutierrez, 1 mile (16 km), 267® O0'5, cleft 
in top of finger rock projecting from left wall of 
mountam, 15 miles (2 4 km), 329® 52' 9 

Station jB IS a dose reoccupation of CIW sta- 
tion of 1906, on small island in the harbor about 3 
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Mexico — continued 

Guaymas, Sonora, 1924 — contmued 

miles (5 km ) east of town, 60 yards (55 meteis) 
from southwest side and 90 yards (82 meters) from 
northeast side of island, about 180 paces southeast 
of foot of steep, rocky face of Moiro Ingle's, now 
more frequently called “El Morito”, 100 paces cast 
of east end of a rock fill about 6 feet (2 meters) 
high, 50 feet (15 meters) wide, and 80 yards (73 
meters) long, extending eastwardly from Morro 
Ingles True beanngs tip of left towci of cathedral, 
25 miles, (40 km), 107® 30' 2, tip of nght tower 
of cathedral, 107® 45' 0, nght side of tall chimney 
just to nght of water-tower in Empalme, 4 miles 
(64 km), 211® 00' 5, tip of lighthouse tower at 
west end of Isla de Pajaros, 3 miles (4 8 km), 
354® 25' 6 

Hermosdlo, Sonora, 1924 — Close icoccupation of CIW 
station of 1906, in eastern pait of town, near noith- 
east comer of Parque Franci.^co I Madeio, formerly 
Parque Ramon Cerral, 104 2 feet (31 76 meters) 
west of noithwest comer of new brick noimal school, 
17 7 feet (539 meters) south of line of north wall 
of school extended, 37 6 feet (11 46 meters) south of 
hne of trees along south side of driveway, 27 0 foot 
(823 meters) and 133 feet (405 meters) robpoctively 
from orange trees to southeast and northw('Ht», and 
148 feet (451 meters), 220 feet (671 motors), 23 4 
feet (713 meters), and 162 feet (4 94 meteiu) 
respectively from date-palm trees to nort boast, 
northwest, southwest, and southeast True bearings 
pmnacle rock at nght side of flat top of rocky hill in 
eastern part of town, three-fourths mile (12 km), 
53® 41' 0, electnc-hght pole at west end of park, 200 
yards (183 meters), 82® 09' 1, point of rock on 
mountam seen just to right of southwest corner of 
new brick normal school, 5 miles (8 km ) , 320® 
22 ' 3 

Mazatlan, Sinaloa, 1924 — ^Two stations were occupied 
Station A is about one-half kilometer south and 
shghtly west of central part of town, about 160 
meters northeast of meteorological and seismological 
observatory, near center of shoulder of hill inclosed 
by second sharp turn of old road leading down from 
observatory to Mazatlan, marked by cross cut m 
rough stone set to project about 2 inches (50 cm ) 
above ground True bearmgs tip of lighthouse 
tower, 11® 48' 7, left tower of cathedral, one-half 
mile (08 km), 193® 26' 0, nght tower of cathedral, 
194® 15'5 

Station B is about 229 meters south and 
slightly east of A, about 150 meters southeast of 
meteorological observatory, about 50 paces north of 
0 I 4 caimon on the point overlooking the sea and 
almost m direct Ime with its barrel, and 87 feet (266 
meters) northwest of remams of old stone wall, 
marked by cross m center of rough stone set to 
project slightly above ground True beanngs tip 
of lighthouse, 16® 01' 2, left spire of cathedral, 190® 
33' 5, nght spire of cathedral, 191® 18' 0 

Menda, Yucatan, 1924 — ^Two stations weie occupied 
Station A is located on grounds of Agricultural 
School m Chummopohs, a suburb east of Menda, 
about 4 miles (6 4 km ) from main plaza, in a field 
east of mam buildings, and 248 4 feet (75 71 meters) 
east of a stone gate-post, marked by cross cut m 
stone 6 by 14 by 28 inches (15 by 35 by 71 cm ), 
lettered “A” and set flush with ground 'True bear- 
ings distant wmdmill, 191® 35' 3, left edge of water- 
tank, 221® 11' 3 

Station B is 2102 feet (6407 meters) north of A, 

i marked by cross cut m top of stone flush with 
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Merida, Yucatan, 192^contmued 

ground Tree bearings distant windmill, 192“ (Hy 6, 
second wmdmill, 233“ 46' 2 

Monterrey, Nueva Leon, 1924— Two stations were 
j. Station IS a practical reoccupation of 
O I W station of 1907, on grounds of city water-^ 
works, about 1 mile (16 km ) west of central part of 
near northwest corner of reservoir mclosure 
wJiich 18 used also as golf course, 954 feet (2908 
meters) from fourth post from comer along north 
fence, 651 feet (1984 meters) from seventh post 
from comer along west fence, and 53 8 feet (1640 
meters) frona palm tree to southeast, marked by 
cross in rough stone set to project about 1 mch (2 5 
cm ) above ground True beanngs tip of tower on 
brewe^, 1 mile (16 km ) 231“ 14' 2, dome of Trinity 
Church, 1 mile (16 km), 266“ 17' 2, tall church 
spire m Monterrey, 289“ 26' 0, dome of cathedral, 1 
mile (16 km), 291“ 69' 2 

Station B is 166 0 feet (47 24 meters) southeast of 
A, mwked by cross cut m rough stone set flush with 
beanngs tip of tower on brewery, 
^0 23 6, spire of Trinity Church, 266“ 26' 7, tall 
church 289” or 9, tip of central dome of new 
cathedral, 291 27 9, church spire, 307° 13' 3 

Nwva Caaos Grandes, Chihuahua, 1924— Close icociu- 
patmn of C I W station of 1906, on land belonging 
to Mexican and Northwestern Railway, 210 paces 
no^east of railway station, 150 paces east of the 
railway measured from pomt 26 paces north of 
water-tank, 2000 feet (6096 meters) west of Ime of 
72., o*® on east side of open square, 2073 feet 
(63 18 meters) northwest of northwest corner of one- 
sto^ bnck store, and 1240 feet (3780 meters) from 
adobe wall surrounding yard of new adobe house 
to iiprth True beanngs vertical side, near bottom, 

flagstaff on cuartel, 
53 20 0, tip of water-tank, 77° 50' 5, vertical wall 
of mountam, 116° 29' 3 

Oaxaca, Oaxaca, 1924— Qose reoccupation of C IW 
Ration of 1907, west of town on west bank of Oaxaca 
River, 48 feet (146 meters) north of road leading to 
San Juanita Cathedral, and 12 feet (37 meters) 
south of ligation ditch, marked by cross and let- 
ters CIW 1924 cut m top of rock set flush with 
gjound True beanngs flagstaff, statue of Juarez, 
three-fourths mile (1 2 km), 207° 09' 2, dome to 
left of cathedral, 229° 15' 6, cross on cathedral, 242° 
51 6, dome to right of cathedral, 249° 42' 4 
Station B is 150 feet (45 7 meters) across the 
Oaxaca River from A on direct line to cross on 
cathedral and 215 feet (656 meters) from river 
bank, marked by cross cut in small irregular rock 
True beanngs dome to left of cathedral, 228° 01' 6 
cross on cathedral, 242° 51' 6 ' 

Puebla, Puebla, 192^Two stations were occupied Star 
tion A IS on Guadalupe Hill, about 2 miles (3 2 km ) 
of city and about one-half mile 
(0 8 km ) southeast of city water-works tower It is 
28 paces northwest of an old fort on top of Guada- 
lupe Hill and 128 feet (40 0 meters) northeast of 
winding road leadmg up to fort, marked by cross 
and letters "CIW” on top of stone set flush with 
ground True beanngs church spire, 06' 3, left 
tower of cathedral, 52° 32' 7, steeple of fort on dis- 
36' 0, top of water-works tower, 121° 

Station B is 338 feet (103 0 meters) from A and in 
direct line to left tower of cathedral, marked by 
cross m stone projecting slightly above ground I 
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Mexico — continued 

Puerto Me^co Vera Cruz, 1924-Two stations were 
occupied Station A is north of mam town, on north 
^ sm^l nse on hill about one-fourth mile 
20 mam hghthouse and approximately 

a ^ ^orth edge of this nse , 

marked by cross cut m top of rough stone set to 
project 2 mches (5 cm ) above groimd True bear- 

43' 2, top of mam 

Station R IS 886 feet (2701 meters) south 34° 16' 

feet (4724 meters) northeast of more northerly of 
two palm trees, ma^ed by cross m rough stone set 
flu^ with ^oimd True bearmgs distant telegraph- 
pole, 175 56 5, top of mam hghthouse, 264° 22' 2 
top of distant lighthouse, 317° 21'^ ' 

Queretaro, Queretaro, 1924— Four pnmary and two 
secondary stations were occupied Station A is 
about 1 5 miles (2 4 km ) west of center of city on 
a low hill locally known as "Cerro de las Cam- 
pamas, the place of execution of Emperor Maxi- 
milian m 1867, on northwesterly rim of circular 
summit and 80 yards (73 meters) northwest of a 
small memorial chapel which stands at foot of steep- 
est part of hiU on southeasterly side, marked by 
noss in fl^, oblong stone firmly embedded flush with 
ground True beanngs tip of dome on small 
countnr church, 95° 32' 9, tip of bell-tower on smaU 
church, 162 37 6, cross on dome to left of bell-tower 
on cathedral, 270® 3T0, cross on dome of large 
bell-tower of ca^edral. 271° 55' 9, spire to left of 
dome on Santa Rosa Church, 291° 47' 4 
Station B is about one-fourth mile (04 km) south 
and shghtly east of A, 115 feet (3505 meters) west 
road leading up to Maximilian's tomb on 
JiiU, 83 feet (25 3 meters) northwest of conspicuous 
rock pue, and 322 paces south of Maximilian's tomb, 
marked by cross cut in rough stone set to project 
2 mches (51 cm ) above ground True bearmgs 
station A, 165° 32' 4, spire on extreme left round 
acme, 253 35 3, central church m Queretaro, 266° 
05 4, extreme right church m Queretaro, 281° 31' 6 
Station C IS a close reoccupation of Mexican sta- 
1922 and is about 2 miles (3 2 km ) east and 
mijmtly north of station A, northeast of city, on 
Canada Road, on grounds of chapel of San Isidro, 87 
ineters north of chapel, and about 160 meters south 
of Queretaro River 'Ttue bearing lightning-rod on 
top of large brick chimney, 103° 00' 0 Inclination 
was observed at Secondary C, 30 feet (9 14 meters) 
west of C, m Ime with lightmng-rod 
Station D is about 1 mile (1 6 km ) southwest of 
A, at extreme southerly edge of town, three squares 
west of street leading to the central plaza, and near 
the northerly edge of a very wide roadway True 
beormg spire of small church visible through open- 
mg in trees, 190° 06' 6 Inclmation was observed at 
Secondary D, 30 feet (9 14 meters) from D in Ime 
with spire of small church 

Sahvms, Coahuila, 1924 — ^Two stations were occupied 
Station A IS a practical reoccupation of C I W sta- 
tion of 1907, in open square m north comer of town, 
about one-third mile (0 6 km ) northwest of railway 
station, and about 430 yards (393 meters) southwest 
of a spur of railroad, 1415 feet (4313 meters) from 
westerly comer of adobe dwellmg, 1285 feet (39 17 
meters) from wire fence across road to northwest, 
96 0 feet (29 26 meters) from picket fence to south- 
east, and 98^ feet (30 11 meters) from comer of 
adobe wall around mclosure, marked by cross m 
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Sabinas, Coahuda, 1924: — coatinued 

large rough stone set nearly flush with ground True 
bearings ventilator on brewery, one-half mile (08 
km), 102® 21' 2, ball on weather-vane, one-fourth 
mile (04 km), 332° 47' 0 
Station jB IS 51 6 feet (1570 meters) from A and in 
direct Ime to ventilator on brewery 

San Inm Potosi, San Lms Potosi, 1924— Close reoccupar 
Uon of Mexican station of 1922, m center of large 
patio of badustnal Military School, 1,200 meters 
south of cathedral on paved road leading to 
Sanctuary of Guadalupe, 144 5 feet (4404 meters) 
soul^east of east comer of shed along north buck 
wall of patio, and 1265 feet (3856 meters) northwest 
of comer of old wall, marked by cross and letters 
"C IW 24” in top of well-out atone projecting 3 
mches (8 cm) above ground Tiue bearings top 
of left edge of battlement, 14° 41' 3 , telegraph-pole 
seen over roof of school, 58° 42' 7, left side of diEh 
tant telegraph-pole, 228° 48' 4, left edge of chimney, 
286° 8d' 3 

Tam/pico, Tamaulipas, 1924— Six miles (97 km) north- 
east of center of town, in extreme northeast part of 
Gorges Hospital grounds, 380 feet {IIJSS meters) 
soul£oast of fifteenth post of northwest fence, and 
976 feet (2972 motors) north of southeast corner of 
one of the hospital buildings, marked by cross cut 
in top of irregular stone sot 5 mches (13 cm ) below 
surface of ground 'True bearings* comer of house, 
131° 37' 3; chimney on distant house, 197° 3()'7, 
flagpole on Mexican hospital, 336° 19' 4 

Teoloyncan, Mexico, 1924— Throe stations were occupied 
for mtercompansons at the Niationali Magnetic 
Observatory of Mexico Pier A and Pier B are in 
absolute house and are regular magnetometer and 
earth-mductor piers respectively 
Station B 16 23 4 meters east of absolute house in 
path leadmg from variometer buildmg to entrance 
of grounds All three stations are in Ime with north- 
west comer of dhurch tower whose true beanng is 
276° 41' 0 

fepic, Nayant, 1924-In small park at western edge of 
town nearly in extension of center of Calle do Lei do, 
1850 feet (6639 meters) west of comer of buildings 
on north side of Callc de Lordo, 1815 feet (6632 
meters) from comer of building on south side of this 
street, and 101 8 feet (31 13 meters) east of fence 
beyond driveway west of park, marked by cross cut 
in rough stono sot flush with ground True bear- 
mgs left spire of cathedral, one-half mile (08 km ), 
287° 14' 9, right spire of cathedral, 288° 06' 4 

Vera Cruz, Vera Cruz, 1924r— About 3 miles (48 km) 
south of center of town, approximately one-half 
mile (0 8 km ) south of amusement park. Villa del 
Mar, on beach on promment sand-bamc covered 
with grass and dirubbery, approximately 300 yards 
(274 meters) east of telegraph-hne, 160 feet (457 
meters) from the shore-hne, and 15 feet (4 6 meters) 
west of eastern edge of sand-bank, marked by bottle 
buned 6 mches (16 cm ) below surface Trae bear- 
mgs top of wireless tower, 124° 49'B, top of main 
hothouse, 164° 57' 8, beacon-hght on island, 226° 
01' 1 

Newfoundland 

Battle Harbor, Labrador, 1921, 1922, 1923— Station C of 
1914 was exactly reoccupied m 1921 and 1923 m a 
hollow extending northwest and southeast near cen- 
ter of Battle Island, about 500 feet (152 meters) east 


NORTH AMERICA 

N»rWFOUNDLAND--COnfciriMCd 

Battle Harbor, Labrador, 1921, 1922, 1923— continued 
of English church, about same distance north of 
wireless telegraph station, and about 15 foot (5 
meters) east of a natural step in rock about 2 foot 
(06 meter) high, marked oy shallow driU-holo 
in the rock, and throe shallow hoh‘s for tho tnpod 
legs 'True bearings, tower of lighthouse on Double 
Island, 318° 36' 1, north gable of wireless station 
house, 336° 53' 0 

Station D of 1914 was exactly rooccupicd m 1921 
and 1922, 769 meters northwest of station C very 
nearly in reversed azimuth of lighthouse on Double 
Island, on highest point of Battle Inland,^ 2604 
meters northwest of middle of gable of wireless 
operator’s house, marked bv a 1-mch (3-<*m ) drill- 
hole in solid rock with 3 sliallow drill-holei! for tri- 
pod legs True bearing towei of lighthouse on 
Double Island, 318° 46' 3 

Bo7im Bay (Woody Point), 1921 A hlllc* east of nai- 
row lane leading north fiom village, went of light- 
house with flaHhmg i(‘cl light, on Woody Point,, and 
nenily in line with lighthouHo and 8t(*eid(‘ on red 
roof of Church of Good Shepherd, Spire of Method- 
ist church bears 38° IT west of ma^eiic south 

Cartwright, Labrador, 1922 — On slioie, oppoHiit* Hudwm’s 
Bay Company’s post Bottom of flagpide at Por- 
ter’s station bears 20° 00' oast of magnetic north 

Gready, Labrador, 1923— Exact reoccupation of C TW 
station of 1914, and acconlmg to statenumtH of old 
men living there, an exact reocetipation of station 
of 8 W Very of 1881 though tho dnll-holo marking 
the point was about 4 inches deep instead of 1094 
inches as reported for 1881, on Little Greadv Islanti, 
24 feet (7 3 meters) nortlieant from northeast comer 
of tho agent’s houHO and 10 feet (30 meters) south 
of south end of nearest fish flake; marked bv a drill- 
hole 4 inches (10 cm ) deep in solid rock. True 
boanngs flagstaff, 5° 19'B 

Hopedale, Labrador, 1928, 1924— The station of 1923, 
called station A, was a close reoccupation of that 
of 1914, which was not permanently marked; that 
of 1924, called station B, was at very nearly the 
same point On ledge about 200 yards (183 meters) 
east of Moravian Mission, a short chsiance east of 
the highest point of tho exposed rock, and south of 
pool of water m depression of ledge , station A not 
marked True beanngs from A beacon west of 
mission, 94° 42' 1, mission chuich, 103° 27'3, beacon 
on hill, 136° 49' 6 Station B, within 10 feet of sta- 
tion A, was marked by three l-in(h (2A-em ) drill- 
holes for tnpod and a small rock caim over center. 

NaitL Labrador, 1922— Close reoccupation of United 
States Coast and Geodetic Survey station of 1881» 
about one-fourth mile (04 km) north 16° east from 
flagstaff in front of mission house, and near some 
large boulders known as Martin's Stem, on shelf of 
dry, gravelly soil, bordered by lower marshy stnp a 
few hundred yards in width on which is a windlass 
for hauling up boats, at point 136 feet (4 14 meters) 
from jumper post marking ^.tation of 1881 and 12.4 
feet (3 78 meters) from large boulder southwest of 
jumper post on line joining middle of boulder and 
post 'Irue beanng small boulder on hill across 
haiboT approximately on line bisecting angle between 
old capstan and small lone house on shore, 328° 
29'0 

Port BurweU, B, Labrador, 1922— Exact reoccupation of 
CIW. station B of 1914, on west shore of Port 
Burwell, on neck of land between harbor and a salt- 
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Port Burwell, B, Labrador, 1922 — continued 

water pond, and west acioss harbor from Hudson’s 
Bay Company’s post, marked by charred stick 
covered by caim of stone 1 5 meters high True 
bearing low beacon on rock east of pomt of land, 
218° 09' 9 , 

Red Bay, Labrador, 1923— On northern side of Saddle 
Island, on mosi^ ground, 15 paces above high-water 
mark where grass ends and gravel beach begins, 16 
paces east of small inclosed garden of lighthouse 
keeper, marked by jumper peg driven nearly flush 
with surface of moss and covered with a small rock 
cam Trim bearings nght edge of lighthouse tower, 
60 24' 9, base of stick on rock caim across harbor, 
0, Methodist church spire across harbor, 197° 

Rigolet, Lohrador , 1922— In a finnfl.11 clearing of eveiv 
^een trees, 120 yards (110 meters) from Hudson’s 
Bay Company’s cook-house, and 40 feet (12J2 
meters) from high-water Ime , marked by pme 
stake driven 2 feet (0 6 meter) mto ground and pro- 
jecting 1 foot (03 meter) above groimd True bear- 
mgs Bums Cove beacon on northern side of bay, 
one and three-fourths miles (28 km), 221° 18' 4, 
western comer of house near water’s edge at Hud- 
son’s Bay Company’s fishing-station at Lister Point 
on southern side of bay, 4 nules (6 km ), 240° 06' 0, 
Hudson’s Bay Company’s cook-house, northern cor- 
ner, on harbor side of bell-tower, 294° 00' 0, flagpole 
at lowest section visible over roof of small house, 
303° 10' 5 

A secondary station established about three- 
fourths mile (12 km ) from mam station, across 
harbor towards Bums Cove beacon, mdicated local 
disturbance 

St Johns, C, Newfoundland, 1922 — ^Exact reoccupation 
of C IW station C of 1909, 85 feet (259 meters) 
from center of stone marking 1881 station, 86 feet 
(262 meters) from north fence, 1299 feet (3960 
meters) from west fencei, and 169-3 feet (51 j 60 meters) 
from northwest comer of fence, marked by standstone 
block lettered **C I W 1909” on top, a hole at center 
defimng exact position True bearing Congrega- 
tional church spire, 5° 09' 5 

United States 

Bristol, Yirgvma, 1925— Station of Umted States Coast 
and Geodetic Survey was exactly reoccupied, on 
campus of Virgima Interment College, about 30 feet 
(9 meters) east of center of cemented driveway, 
measured from pomt 106 feet (323 meters) along 
driveway from pillars at entrance, 1277 feet (38 93 
meters) nearly due south of southwest post at front 
steps of mam buildmg, marked by limestone post 
projecting about 2 inches (5 cm ) above surface and 
lettered S C <feG S 18^ ” True bearmgs left 
edge of chimney on rear of church, one-fou^ mile 
(04 km), 1° 48'2, distant flagpole, 15 mile (24 
km), 8° 0l'6, church spire seen at left of entrance 
to gromids, 37° 48' 4, southwest comer of east build- 
mg of college above stone course, 200 feet (61 
meters), 235° 48'2, top of railroad water-tower, 279° 
46 3, right edge of stack of Columbia Paper Ccgn- 
pany, 299° 56' 5, flagpole on public school, one-half 
mile (08 km), 337° 36' 0 unlettered stone near 
hedge boundmg grounds marks mendian line, and is 
1205 feet (3673 meters) south of station 

Bunnell, Florida, 1925 — ^Two stations were occupied 
Station A IS an exact reoccupation of Umted States 
Coast and Geodetic Survey station of 1920, m an 
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Bunnell, Florida, 1925— contmued 

open field near sou'^east side of extension of Lam- 
bert Avenue, at pomt about 700 feet (213 meters) 
southwest of railroad, 69 feet (21 0 meters) south- 
west of pasture fence, 45 feet G37 meters) west, and 
^ feet (70 meters) north respectively from two 
large pme trees, marked by concrete post, 8 by 8 by 
32 mches (20 by 20 by 81 cm) projectmg about 5 
mches (13 cm ) above ground and havmg bronze 
disk m top 'Tme bearmgs approximate center of 
large post m northwest comer of field, 88° 55' 1, 
front left edge of tallest bnck building west of rail- 
road station, 242° 28' 1 , tip on water-tank, 263° 16' 0, 
northwest comer of Rose Inn, 294° 39' 7 
Station B is 328 7 feet (100 19 meters) west of sta- 
tion A near middle of field, 550 feet (1676 meters), 
and 116 5 feet (35 51 meters) respectively from north 
and south boundary fences, and 76 paces from west 
fence Tme bearmgs approximate center of large 
post m northwest comer of field, 96° 57', tip on 
water-tank, 263° 15' 3, west gable of Rose im, 281° 
00'4 

Cheltenham, Maryland, 1924 — Observations were made 
on pier Bi of the Cheltenham Magnetic Observatory 
of the Umted States Coast and Geodetic Survey, this 
bemg the pier regularly used by mstmments com- 
pared with Cheltenham standards for decimation 
and horizontal mtensity Inclination observations 
were made at station designated EP, consisting of a 
non-magnetio framework erected around the pier 
upon which the standard earth-mductor is per- 
manently mounted 

Dalton, Georgia, 1925— Two stations were occupied Sta- 
tion A IS an exact reoccupation of Umted States 
Coast and Geodetic Survey station of 1911, m city 
park north of court-house, 29 feet (8 8 meters) south 
of center of path running west from fountam, 216 
feet (658 meters) east of oak tree on street Ime 
west of park, 41 8 feet (12 74 meters) north of sweet- 
gum tree, 352 feet (1073 meters) southwest of 
maple tree, and 306 feet (953 meters) west of 
small oak tree , marked by granite post 6 by 6 by 24 
inches (15 by 15 by 61 cm ) with magnetic-station 
marker of Umted States Coast and Geodetic Survey 
set m top True bearmgs north mendian stone, 
179° 59' 8, southwest comer of graded school, 191° 
05' 2, southwest comer of Methodist church above 
pilaster, 292° 43' 0, northeast comer of court-house 
on date stone, 324^ 09' 2 

Station B is on grounds of Port Hill school east 
of railway station, about one-haJf mile (05 km) 
east of station A, 1661 feet (50 63 meters) west of 
northwest comer of mam school buildmg, 722 feet 
(22 01 meters) north of near edge of concrete walk 
leadmg up to front of buildmg, 503 feet (1533 
meters) southeast and 41 8 feet (1274 meters) north- 
east respectively from two large pme trees, marked 
by block of Gfeorgia marble, 8 by 8 by 14 mches 
(20 by 20 by 36 cm ) set flush with surface of ground, 
and lettered on top “C I W 1925 ” True bearmgs 
spire on Copeland Home, 65° 35' 7, spire on county 
court-house, 87° 10' 4, southeast edge at wmdow 
level of bell-tower on Methodist church, 88° 36' 3, 
spire on Baptist church, 101° 56' 7, left edge of 
water-tower at top, 149° 34' 3, left edge at groimd 
of flagpole m front of school, about 100 feet (305 
meters), 302° 42' 6 

Deenng, Alasha, 1922— About three-fourths mile (12 
km ) west-northwest of Deermg, on southern shore 
of Kotzebue Sound, 25 meters southwest from Ime 
along grass-covered ndge northwest from southeast 
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Deenng, Alaska, 1922 — continued 

comer of small shed for stoimg powder, called the 
“powder-house,” measured at n^t angles from a 
pomt 35 meters from powder-house True hearings 
telephone-post, 20® 36' 2, double mountain, 20® 06' 9, 
southeast comer of powder-house, 43 meters, 275® 


Florence, South Carolina, 1925 — ^The Umted States Coast 
and Geodetic Survey station of 1912, designated A, 
IS about 1 5 miles (2 4 km ) northwest of center of 
city, and about 1,200 feet (04 km) southwest of 
Darlmgton branch of the Atlantic Coast Lme Rail- 
road, on experiment farm of Clemson College As 
this station was in a cultivated field used m a special 
seed test for cotton, a new station, B, was chosen 
90 feet (27 4 meters) east of station maiker on lme 
toward Mr Gregg’s house in an uncultivated lane 
between two one-acre plots, 130 feet (396 meters) 
northwest of stake markmg south coiner of plot cast 
of old station, 243 1 feet (74 10 meters) southeast of 
fence along roadway south of gin-house measuied 
from a point about 400 feet (122 meters) southwest 
of bell-tower, or about 200 feet (61 meters) north- 
east of east end of laborer’s cabin True bearings 
lightnmg-rod on south end of Mr Gregg’s house, 
one-fourth mile (04 km) 271® 25’ 3, court-house 
spire, 1 5 miles (2 4 km ) 317® 54’ 4 


Oreenport, Long Island, 1925— Special observations were 
made durmg the total solar eclipse of January 24, 
1925, m an open field belongmg to Mr Tasker, about 
1 mile (16 km) northwest of Greenport, Long 
Island Two temporary buildmgs were erected, one 
to house the magnetograph and potential-gradient 
electrograph, and the second was erected to sheltei 
the electno instruments Magnetic observations 
were made at a tent station between tiiese two 
temporary buildmgs, 76 feet (232 meters) north- 
west of northwest comer of former and 102 feet (31 1 
meters) southeast of southeast comer of latter build- 
mg True beanngs nght edge at top of smoke-stack 
on power house, 11® 43' 3, southwest comer of 
atmospheric-electric observatory, 126® 48' 3, right 
edge of right chimney of Mr Tasker’s house, 172® 
23' 8, flagpole on school, 327® 09' 3 

Jacksonville, Florida, 1925 — ^Two stations were occupied 
Station A is an exact reoccupation of United States 
Coast and Geodetic Survey station of 1920, near 
northeast comer of fair-grounds, on east slope of 
sandy hill, 41 feet (12 5 meters) south of north 
boimdary fence, about 100 feet (30 meters) east of 
rums of burned bmldmg nearly opposite east end of 
race-track, marked by rough gray granite stone, 6 
by 8 by 26 inches (15 by 20 by 66 cm ) with small 
hole m top to mark center True bearmgs center 
of ch imn ey at brewery (seen through grand-stand), 
37® 51' 4, tip on distant water-tank, 1 nale (16 km ), 
51® 40' 8, tip on church bell-tower, 1 mile (16 km ), 
53® 14' 3, east edge of flagpole on fair-buildmg, 600 
feet (183 meters), 352® 54' 4, Weather Bureau tower 
on Graham Buildmg, 353® 49' 4 
Station B is about 125 paces south of station A 
on lme to flagpole on near end of fair-buildmg, 
about 50 feet (15 meters) northeast of center of 
driveway, measured from pomt at curve of drive- 
way and m lme with extreme left comer post of 
grand-^and, 620 feet (1889 meters) southeast, and 
45 5 feet (139 meters) southwest respectively from 
two large pme trees True bearmgs extreme left 
comer post of grand-stand, 37® 13' 0, extreme nght 
c^er of post of grand-stand, 54® 41' 4, station A, 
172 53' 8, gable of house at southea^ comer oi 


Jacksonville, Flonda, 1925— continued 

street intersection, 285® 13' 5, flagpole on north 
tower at mam entiance to fair-younds, 343® 18' 1, 
flagpole on near end of fair-buildmg, 352® 52' 7 

Miami, Flonda, 1922— Two stations, A and B, were occu- 
pied Station A IS an exact reoccupation of United 
States Coast and Geodetic Survey station of 1915, in 
southeast section of Royal Palm Hotel Park, near 
intersection of 14th Street and boulevard along 
beach, 596 feet (18 17 meters) north of edge of walk 
along 14th Stieet, and 55 0 feet (1695 meters) west 
of "edge of walk along boulevard, marked by hme- 
stone post 7 by 7 by 18 inches (18 by 18 ^ 46 cm ) 
set flush with ground and lettered “UoC. &GS 
1903” True beatings lower center north wireless 
tower across Biscayno Sound, 243® 56' 4, Flagler 
monument, 248® 51' 6, tip of water-tower, 259® 2^8, 
flag&taif on south town ol Uardio’s casino, 274“ 23' 2 
Station B boars 18® 21' 0 west of south from sta- 
tion A and is distant 176 6 foot (5383 meters), 736 
feet (2240 meters) south of cuib line on south side 
of 14th Street measured from a point 122 feet (37 
meters) west of w('st edge of boulevard, marked by 
concrete coping block 8 by 8 by 24 inches (20 by 20 
by 61 cm ) set flush and lettered “C I W 1922 " 
True bearings stall on McAlhstor’s Hotel, 179® 14' 4, 
lower center of north wireless tower across Biscayne 
Sound, 243® 36' 6, Flagler monument, 248“ 12', 0, 
spike on wator-tower, 268® 56' 9 

Mount Wilson, Ether Point, Calif orma, 1923 — Observa- 
tions were made on the easiommost pier of four 
concrete piers within a shoot-iron building on Ether 
Pomt on the wounds of the Mount Wilson Observa- 
tory Before the eclipse observations of September 9, 
the height of the pier was mcreaw^d by adding 12 
inches (306 cm) of concieto, making tho height of 
the pier 35 feet (107 motors) 'Pho instrument was 
fastened to the top of this pier by means of plaster 
of Paris Tiuo bearings assimu^ station, 0® 31',7, 
south edge of center strut, 160-foot towei, 54® 01' 6 
(This station was used for variation obs(*rvations 
only, the absolute values being uncertain on account 
of the large amount of magnetic material present ) 
Azimuth station is about 500 feet (152 meters) 
south of Ether Pomt 

Mount WiUoUj Cahforma, 1926— Station df»ugnatod 
Magnetic Observatory Site was occupied at site 
tentatively adopted for small vwiation observatoiy 
about 126 feet (38 meten.) south of tho 75-foot 
tower, about 30 yaids (27 meters) north of the 
^rtheast comer of the Observatory laboratory* 
True bearmgs San Antonio peak, 259® 12' 6, south 
point of roof of laboratory, 337® 49' 4, flagstafl, 348® 
30' 0 


Point Loma, California, 1923— Three stations wore 
occupied on the military reservation of Fort 
Ro^crans on Point Loma, on small plateau just 
X Spanish lighthouse Station A is 

about 150 feet (46 meters) southeast of old range- 
finding house and 125 feet (38 meters) northwest of 
old fla^ole True beanngs west edge of window 
on old Spa^sh lighthouse, 172® 47' 8, spire on light- 
house, 14 0, tower, Naval Air Station, North 

<^®ronado Hotel, 


Station B, at which absolute molinatioii observar 
taoM were made, is 3 feet (09 meter) southeast of 
station A, and was used as the inchnation station 
during eclipse observations 
Station 0 IS 97 feet (29 6 meters) southeast of sta- 
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UNmn) SrATBa— co»«tn«c(f 
Point Loma, Cakforma, 1923— continued 

iiwdf ‘Istennme vanations in hon- 

zont^ intensity dunng eclipse observations m eon- 
declination observations at 
No absolute observations were made at station C 
San Francisco (Fort Scott), California l»21_Twn 

rSS r iSS. SsSSn'Ii 

nowS, nf ^ plot Of ground 

Zth of feet (126 iSt^) 

^ake marked by a pme 

hour^’ ^4?* °T -^§01 Island, 201° 20' 1 li gS - 

st5ion°^®of f®® 1®®* (26 « meters) northeast of 
Station A on line toward lighthouse on Alcatraz 
Island, in Ime with northwest side of fourth house 
facing beach road and about 800 feet (244 meters) 

Mst “ *°P *• 8»^“ute 

letters “C I^ ItoYi?*'®! ^ o“). with 

leuors O I W 1921” out in top surface True bear- 

quartern, 9 27 0, lighgiouse on Lime Pomt, 169® 

llaik 2or ir of^Aiigel 

^lana, 201 11 e, hghthouse on Aloatraa Island, 2^° 

1921-aact reoocupation of 
1^7 and <3eodfctio Survey station of 

station of 1906, 1908, and 1916, 1 1 
miles (18 km) west-northwest of countv oourt- 

me’JSflWaT^f” “■'’P’lt 376 ^et 7m 

hv company’s reservoir, marked 

by marble post 8 by 8 by 48 inches (20 by 20 by 122 

^ (®I cm) above rat- 

face of g^und, and lettered “U S C and GS” ra rta 
“MAG STA''onitesouth°face! 

beatings metran- 
on Mount Tamalpais, 68' 4, 
flagpole on county court-house, 289® 46' 3 

*«24-Two stations were occupied 
Gorat L'd reoccupation of Umted States 

ea^t^irfT;^® f ™ south- 

ert,r ,5 city, near southeast comer of prop- 

frat (irlfm^wT f^*“™L®?™^s Company; 896 
f “cters) from east fence, 806 feet (24A7 

feet (2972 meters) 
f„ bwk (southerat) of cottage used as hospital 
Sotlw* i.^® Mineral Sprmgs Oompiuiy’s 

by brass screw m center of con- 
crete post sot flush with ground Truebearmgs citv 

ovm'^W?®;/ “‘H 28' 9, flagstlff sera 

1 1 short flagstaff seen near nght slope 
on ^' 3, right of two ornaments 

on residence, one-half mile, (08km), 147® 38' 3 

.1 ^ (16 km) due west of 

^orth of 90-meter 
quare roseivation on which stand-pipe for city 
water is located It is 435 feet (133 mltirs) north of 
fand-pipe, 1026 feet (3154 meters) east of 

^®®‘' ®*<^® ^ P^ct, and 6997 
teet (182 79 meters) from northwest comer of «m«ll 
Mexican church m direct line with north rad of 
this chiirch extended to west, marked by cross out 
in rough stone set flush wilii ground Tme bear- 
ing Steele on residence, 1 mile (16 km), 222® 

4u o, nagstaii at southeast comer of oourt-houBe, 
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north AMERICA 
Unitb!d States— cowimuai 
Sweetwater Texas, 1924-contmued 

10' 6* Mexican diurch,’ 267® 

occupi^ for mtercompansons at the Tucson Mag- 
Mtic Observatory of the Umted Stot^ ^Lt 

rad stitmn “ *^® absolute 

noi^ ana station B is outside, about 40 feet 

metere) from Magnetometer Pier m direct hne with 
the observatory aaiimuth mark 

p"®,®* 1921-In northern part of 

CrLk ^ Columbia in large open field in Rock 
Greek PaA, south of residence of Rudoloh Kauff- 

Jem; east of ofl&ce of Department of Terrestrial 

p®®®® soX^boldiSlS 

eL “d about 36 ^c« 

m *^®®® “ “ortheast oomra of 

PMt «d be^s Cathedral tower, 

38“ 62' ft ^,ftvP ®f f“t nb^ey on distant house, 
9, south gable of Kauffman stable. 171* 

dL^ipI^? ®* “Ortheast mtersection of 

Daniel Road and Military Road, 227® ^'3 

^ 1921-1926-Observatioiis made m 
« t V”^ ^ndardizmg of magnetic matru- 
vf were made m the Standard- 

biSlHin^^f K° f (descnption of this 

building Will be found m Volume II of this senes 

pa^s 199-200) Obrarvations for honaontal mten- 

oomnni^ ^,1 both With instrument 

comped rad standard instrument, each on its own 
nn^f stations donated Nm and Sm, although 
on a few occMions brick pier m east bay of build- 
ing deagnated Bm was used For mclination niers 
N« and & were used, TOth an occasional substitiSaon 
+« 1 ^ ®^®® was an exchange of sta- 
tions to ehmmate station difference a^ observa- 
tions with instmmrat compared and standard were 
as nearly simultraeous as different type 

^ n P®™“* As reference mark for 

dechration, a colhmator was erected near north 
boundary of grounds of Department 

TToj/wm Georgia 19^ 1926-Two stations were occu- 
^ A IS U^d States Coast and Geodetic 

Survey station of 1908 and 1917 which was exratlv 
reoccupied m 1922 and closely reoccupied m 1925 
mMkmg stone havmg been plowed out the previous 

1 mie*fiVkT^?'“‘*+i.°^ Pietoont Institute about 
} ® ™ ^ northeast of center of town 191 

feet (582 meters) northeast bf northeast comer of 

rooL + y meters) from south and east comers 
respectively of east frame domutoiy, 128 6 feet (3920 
meters) west of small hve-oak tree m east mmAi- 
cement post about 24 mohes 
toosS^ *v ?* ®®* ®“®*i lettmed on top “Cl W 
1925 wi^ fragment of ongmal marble slab 2 by 6 
’’y 15 cm) with letters “US” on top rad 

iS *?6 “ top proj^g about 2 

1 eemrat Tme beanngs. 

upper-left edge of water-towqr, 69® 07' 6, comt- 
hoi^ 9» east eSige of mam college 

budding, W ^,,9» northwest edge of mam college 
bmldmg, 104® 24' 0 southeast edge of frtme buil§: 

foundataon, 60 feet (162 meters), 

128 12 1, right edge of chimney at roof, white 
noiise opposite southeast comer of campus, 22“ 55' 7 
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NORTH AMERICA 
United States — concluded 

WaycTo$Sj Georgia, 1922, 1926 — continued 

Station B is 312 5 feet (96^5 meters) southwest 
of station A, 70 4 feet (21 ^ meters) north of small 
hve-oak tree on direct Ime from tree to south comer 
of arched doorway at southeast end of mam college 
buildmg, 1431 feet (43 62 meters) south of south 
comer of mam buildmg, and 1243 feet (3789 meters) 
northwest of fence on opposite side of Scruggs 
Street, marked by pitch-pme post 6 mches (15 cm) 
m diameter with brass screw m top, set 2 feet (61 
cm ) below surface Tme bearmgs center of live- 
oak tree, 6° 58' , left edge of water-tower, 59® 58' 5 , 
left edge mam college buildmg, 156® 36' 4, nght edge 
mam college building, 191® 20' 4, station A, 227° 
09' 3, west comei of house across Scmggs Street, 
362° 54' 4 

Whiteville, North Carolina, 1925 — ^Two stations were 
occupied Station is an exact reoccupation of 
Umted States Coast and Geodetic Survey station 
of 1898, near southeast corner of court-house grounds, 
33 feet (101 meters) southwest of southwest cor- 
ner of hotel, 4 feet (12 meters) north of north edge 
of cement sidewalk, and 10 feet (3 0 meters) north- 
east of anchor-pm for telephone-pole, marked by 
stone lettered ^'NOGS, USCS 1898,” projectmg 
about 3 mches (8 cm) above ground Tme bear- 
mgs east edge at roof ridge of cupola of Baptist 
church, 4° 01' 0, northeast comer of frame buildmg 
seen behmd Oscar High buildmg, 106° 21' 0, north- 
east comer of Oscar High buildmg, 119° 03' 2, north 
mendian stone, 179° 69' 7, northwest comer of 
Powell residence, 337° 42' 7 
Station B is on open lot about one block south of 
station A nearly m Ime with east edge of cupola on 
Baptist church, about 34 paces east of sidewalk 
along street to court-house, 16 5 feet (50 meters) 
south of ditch along south side of street, 30 feet 
(91 meters) southeast and 23 feet (70 meters) 
southwest respectively from two large trees m row 
bordermg street, and 476 feet (1461 meters) south 
of center of man-hole cover m nuddle of street 
'True bearmgs east edge at roof ndge of cupola of 
Baptist church, 4° 01' 2, station A, 184° 01' 9, east 
edge of chmmey on bungalow, 600 feet, (183 meters), 
346° 50' 2 


SOUTH AMERICA 
Argentina 

Bahia Blanca, Buenos Aires, 1925 — ^Two stations were 
occupied Station A is a practical reoccupation of 
C IW station of 1919, m field about 10 Wometers 
south of Bahia Blanca and about 1 kilometer north- 
west of the port of Engineer White, m west exten- 
sion of street passmg two squares north of rail- 
road station, about 300 meters west of nearest 
buildmg m town, about 160 meters southeast of 
shack (erected about 1923), 660 meters north of 
crooked wooden fence-post, and 151 meters west of 
north-south wire-fence, marked by peg True bear- 
mgs spike on railroad signal-tower, one-half mile 
(08 km), 17° 20' 0, left side chimney near grain 
elevator, 1 mile (16 km), 69° 02'^, cathedral 
spire m Bahia Blanca, 182° 18' 2, tower of mum- 
etal buildmg m Bahia Blanca, 187° 32' 8, left side 
of chimney near gram elevator at railroad station, 
1 mile (16 km), 330° 20' 2 
Station B is about 200 meters west-northwest 
from A, 870 meters north of wire fence, and 380 


SOUTH AMERICA 
Argentina — continued 

Bahia Blanca, Buenos Aires, 1925— continued 

meters west of wire fence leadmg to shack, marked 
by peg True bearmgs left edge of chimney near 
elevator, 65® 62' 2, cathedral spire m Bahia Blanca, 
183® 03' 3, tower of mumcipal buildmg m Bahia 
Blanca, 188° 21' 8, left edge of chimney near gram 
elevator at railroad station, 329° 59' 4 

Coloma Las Heras, Santa Cruz, 1925 — Close reoccupa- 
tion of CIW station of 1919, east of town and 
southwest of locomotive shed, about 250 meters 
south of water-tank at railroad track, in open field 
305 meters east of wire fence, marked by peg 
True bearmgs left side of small chimney, one-half 
mile (08 km), 48° 39' 5, spike on water-tank, 176° 
59' 9, top of railroad signal, 300 meters, 231° 03' 5 

Comentes, Comentes, 1925 — ^Two stations were occu- 
pied Station A IS a close reoccupation of C IW 
station of 1913, southeast of mam town m San Mar- 
tm Park, 197 feet (600 meters) east of wire fence 
bordermg Santa Fe Street, 301 feet (917 meters) 
south of small wooden house with peaked roof, 
and southwest of football-field, marked by peg 
True bearmgs right edge of cement house, about 
400 meters, 106° 47' 0, center church spire of three, 
3 miles (48 km), 180° 51' 9, gable of Aero Club 
hangar, 600 meters, 310* 15' 7 
Station B is nearly due north of A, 153 feet (46 6 
meters) east of wire fence bordering east side of 
Santa Fe Street, 120 feet (366 meters) northeast 
of small wooden house with peaked roof, and 12 
meters west of west side-lme of football-field, 
marked by peg True bearmgs right edge of 
cement house, 69° 17' 8, center church spire of 
three, 180° 57' 8, gable of Aero Club hangar, 326° 
34'8 

Florida, B, Buenos Aires, 1923 — Close reoccupation of 
CIW station B of 1920, m southeastern part of 
vacant block boimded on north by Calle Llavallol, 
on east by Calle Coronel Rossetti, on south by 
Calle Urquiza, and on west by Calle Bias Perera, 
107 3 feet (32 70 meters) west of concrete fence base 
at east side of mclosure, and 1045 feet (3185 
meters) north of fence base at south side, marked 
by large green-glass bottle buned mverted, the cen- 
ter of bottom markmg exact spot True bearmgs 
minaret on nearest flagstaff on house, 9® 41' 6, spire 
of Mr Wiggin's former residence, 78° 03' 1 , venti- 
lator on house, 184° 16' 1, spire of church, 257° 
44' 3 

La Quiaca, Jujuy, 1923, 1926— In 1923 the station of 
1917 was dosely reoccupied, and comparison 
observations were made on Magnetometer Pier m 
the absolute house of the observatory, with an 
auxihary station, B, outside in Ime with azimuth 
mark In 1926 observations were made on Mag^ 
netometer Pier and station C near eastern boundary 
of observatory grounds 

Station 1917 is about 100 meters south of Meteor- 
ological Observatory m hne with ^treme west wall 
of observatory kitchen, about 120 meters northeast 
by east from absolute observatory, and 08 meter 
south of south side-hne of street leading east mto 
town True bearmgs extreme ri^t edge of observa- 
tory buildmg, 189® 31' 6, ornament at left end of 
roof of railway storehouse, 287° 00' 3, left knob at 
entrance to cemetery, 358° 52' 8 
Magnetometer Pier is most easterly pier m non- 
magnetic absolute building of Meteorological 
Observatory and used for absolute decimation and 
honzontal mtensity observations Station B occu- 
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Aroentina cont%nued Aeoentina-- concZwcicd 


La Quiaca, Jujuy, 1923, 1926--coD.tmued 

pied in 1^3 is 60 meters east of base of magneto- 
meter pier on Ime toward an azimuth mark m 
azimuth 276® 33' Station C used m 1926 is in Ime 
from pier toward center upright of wmdmill m plaza, 
39 meters west of wire fence, and 43 meters north of 
an east-west fence True bearmg Center upright of 
wmdmill on plaza, one kilometer, 268® 5^' 2 

Mendoza, Mendoza, 1926 — ^Two stations were occupied, 
near Argentme Meteorological Office station of 1914, 
and C IW station of 1917, m Parque San Martm 
(also known as Parque del Oeste) Station A is 65 
meters east of dnve on wluch confitena faces, 41 
meters southwest of second dnve and 87 meters 
north-northwest of third drive which encircles La 
Rotunda , marked by peg True bearmgs letter "Y” 
over door of confitena, 77° 58' 8, ornament on band- 
stand, 309® 40' 3 

Station jB IS 33 meters southwest of A, on line 
with south side of and 80 meters east of southeast 
corner of confitena, marked by peg 'True bearmgs 
left edge of wooden pavilion, fe° 36' 8 , ornament on 
band-stand, 300° 29' 8 

Mercedes, Buenos Aires, 1925 — ^Two stations were occu- 

S ied Station A is a practical reoccupation of 
• I W station of 1919, m qumta belonging to Sefior 
Bernardo Rocca, about 600 meters soutnwest of bar- 
racks and about 200 meters west of two small bnck 
houses, 92 meters east of north-eouth fence, and 108 
meters north of east-west fence outside a row of 
small trees, marked by peg True bearmgs brick 
chimney, 2 miles (32 km), 206° 15' 8, cathedral 
spire, 18 miles (29 km), 212® 12' 0, water-tank at 
barracks, 1 mile (16 km), 241° 59' 6, flagpole on 
large house, 342° 04' 4 

Station B is about 200 meters from A on bearmg 
169° 04' 9, 110 meters east of north-south fence on 
property of Senor B Rocca, marked by peg True 
bearmgs cathedral spire 214° 26' 3, water-tank at 
barracks, 250° 52' 8; flagpole on house, 344° 02' 0 

Monte Caseros, Comentes, 1925 — ^Practical reoccupation 
of CJW station of 1913, withm football-field on 
mumcipal prof)erty on open bank of nver, east of 
town, m Ime with west side of Uruguay Street, 186 
paces west of edge of river, 177 paces south of comei 
of fence which mcloses last house on west side of 
Uruguay Street, and 60 feet (18 meters) south of 
north side-lme of football-field, marked by peg 
True bearings church spire m Monte Caseros, 1 mile 
(16 km), 145° 20' 0, right edge of red brick house, 
02 mile (03 km), 194® ^'5, left spire of church 
m Santa Rosa, Uruguay, 3 miles (4 8 km ) , 283° 27' 0 

Pilar, Cordoba, 1923, 1926 — Intercomparison observations 
were made on grounds of Pilar Observatory of 
Argentme Meteorological Office Station B is 
practically an exact reoccupation of C IW star- 
tions of 1911 and 1917, the small frame building 
havmg been renovated and the pier reset recently 
Station D is the regular absolute observatory in 
which decimation and horizontal mtensity were 
observed at Pier S, and mclmation at Pier ^ The 
observatory azimuth mark at corner of tenms-court 
bears 94° 36' 1 from Pier 6 of station D, and 109° 
13' 1 from station B 

Puerto Deseado, Santa Cruz, 1925 — ^Two stations were 
occupied Station A is a close reoccupation of C I W 
station of 1919, m open pampa just outside and 
east of town, about 600 meters northeast of railroad 
station, about 400 meters northwest of large freezer 
(bmlt smce 1919), and 124 paces northwest of wire 


Puerto Deseado, Santa Cruz, 1925— -contmued 

fence mclosmg field near railroad, marked by center 
of top of rough native stone projectmg 10 centi- 
meters True healings left side of elevated tank at 
railroad, 150 meters, 9° 14' .3, left comer of railroad 
^tion. 33° 45' 9, beacon-light, 36® 15' 2, center of 
large chimney, 600 meters, 74® 576, Pengmn Island 
Lighthouse, 5 miles (8 km ), 326° 13' 1 
Station B is northwest of A about 7 paces south- 
west of Ime to Penguin Island Lighthouse and on 
extension eastward of center Ime of road mto town, 
marked by an irregular native stone Tme bearmgs 
ft. side of elevated tank at railroad, 180 meters, 5° 
19 2, left side of large chimney of freezer, 307° 22'2 
Pengum Island Lighthouse, 326° 10' 4 ' 

Puerto Madryn, Chubut, 1925 — ^Two stations were occu- 
pied Station A IS an exact reoccupation of C I W 
station of 1919, northwest of mam part of town, on 
crest of small rise south of shallow valley 300 meters 
wide and across valley from cemetbry, west of house 
formerly used as Argentine meteorologic^ station, 
^d 145 paces northwest of and m line with small 
brick home and spire of bath-house on beach, 
marked by a bone driven like a peg flush with 
ground True bearings beacon-hght, 4 miles (64 
192° 51' 6, pomt of land, 6 miles (97 km), 
294 01 2, spire on large house, 1 mile (16 km), 
350° 40' 8 

Station R IS 70 paces nearly due west of A, marked 
by a bone driven like a peg flush with ground 'True 
bearmgs beacon-light, 4 miles (64 km), 193° 36' 3, 
top of water-tank, I 14 miles (20 km), 324° 45' 4, 
spire on large house, 1 mile (16km), 345° 43' 3 

Rio Orande, Tierra del Fuego, 1925— About 1 mile (1 6 
km ) northwest of the large meat freezer at Rio 
Grande and about 450 meters southwest of Menendez 
Company's pier It is 97 5 feet (29 72 meters) south 
of a wooden telegraph-pole and practically m line 
with side of custom-house (policia mantima) , 
marked by peg True bearmgs wireless mast, 

1 mile (16 km), 158® 51'!, flagpole on custom- 
house, 400 meters, 229° 00' 6, nght edge of chimney 
at freezer, 306° 11' 3 

Santa Cruz, Santa Cruz, 1925— Two stations were occu- 
pied Station A IS a close reoccupation of C IW 
station of 1919, in small open fleld formmg mam 
plaza of town, about 400 meters southwest of church, 
463 meters southwest of near comer of base of 
monument, 33 meters from fence bounding south- 
west, and 48 meters from fence boundmg southeast 
side of field, marked by wooden stake* True bear- 
ings nght edge of small chimney pipe, 300 meters, 
164° 23' 5, church cross, 225° 17' 9, cross on monu- 
ment m cemetery, 0 8 kilometer, 356° 24' 1 
Station B is about 400 meters southwest of A, 
west of dirt road which is mam track to pampa, 159 
feet (48 46 meters) west of southwest comer of small 
shack, and 225 feet (68^8 meters) southwest of 
southwest comer of small house, marked by peg 
True bearmgs near gable of house, 400 meters, 189° 
17' 6, church cross, 500 meters, 255° 11' 3, cross on 
monument m cemetery, 24 kilometers, 346° ^'8 

Tucumdn, Tucumdn, 1923-^lose reoccupation of C I W 
station of 1917, on grounds of ^'Escuela Agricultura 
Federal,” about 75 meters southeast of house 
formerly used by supermtendent, 78 meters north of 
second fence-post of gate m south fence, and m Ime 
with nght edge of this fence-post and nght edge of 
nearby white house to south, 42 4 meters south of 
southern row of big trees, and 114 meters east of 
line of row of small trees along east side of road 


♦ 
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Bolivia Brazil. 


Quayaramenn, Bem, 1924 — At turn of road m front of 
house occupied by Dr Luna, Brazihan consul, near 
noitheast comer of pasture used for football field, 

19 1 feet (5 82 meters) from fence comer, 22 3 feet 
(680 meters) from nearer gate-post, and about 12 
feet (4 meters) from road, marked by gramte rock 
set nearly fiu^ with ground, lettered “C J ”, a cross 
marking pomt True bearing point on Madeira- 
Mamore water-tank, across river, 186° 0T2 

La Paz, La Paz, 1923, 1924— Two stations designated A 
and B were occupied m 1923, and station A was 
reocoupied m 1924 Station A is an exact reoccupa- 
tion of C I W station of 1917, about 6 kilometers 
west from central part of La Paz at Alto do La Paz, 
located on level pampa 1,400 feet (427 meters) above 
the city. It IS one-half mile (08 km ) southeast of 
Guaqui and La Paz railway station and near western 
end of golf-course, 36 meters east of curved dut 
bunker and about 5 mctois north of axis of its 
eastern end extended, marked by cross in rough 
native stone sot nearly flush with the ground Tiue 
boarmgs right-hand wireless tower of Viacha, 43 
32' 1, extreme nght edge of Quaqui and La Paz i^- 
way station, 167® 27' 1 , nght edge of stone depot 220® 
10 3, central of throe highest peaks of Illimani, 40 
miloa (64 km), 290° 69' 3, tip of Murillo Monu- 
ment, throe-fourths mile (1 2 km ), 296° 13' 7 
Station B is about one-fourth kilometer south of 
A, on opposite side of golf-courao fairway, about 1 
meter north of axis of second dirt bunker. 336 
meters from its west end, and 20 paces from edge of 
roadway to southwest, marked by cross cut m 
naturally embedded rook projecting dightly above 
ground, with letters I ” cut roughly m rook near 
cross True boarmgs right-hand wireless tower of 
Viaoha, 43° ITO, nght edge of stone railway sta- | 
tion, 218° 44' A, tip of Murillo Monument, 282° 
30' 4, central one of three highest peaks of Illimani, 
290° 89'A 

Uyum, Poto^f 1923— Two stations wore occupied Star 
tion A IS exact reoccupation of C IW station of 
1917, about one-half kilometer northwest of plaza, 
within triangle formed by intersection of three roads 
or trails, 24 6 feet (76 meters) from edge of road 
to northeast, 66 feet (17 1 meters) from edge of road 
to south, 48 6 feet (133 meters) from edge of road 
to west, and 34j4 feet (105 meters) north of line 
extended of row of poles through center of mam 
(‘ast-west street of town, marked by deep cross cut 
in top of limestone rook projecting about 1 inch (3 
cm ) above ground Ttue bearings point on distant 
mountam range between two more rounded ones, 
128° 63' 8 , sharp pomt on mountam range, 210 
46' 7, central pomt or tip of church tower, 295° 36' .3, 
south side of chimney at railway shops, 295° 62' 9, 
base of flagstaff on tower of post-office buildmg, 309® 
12' 3 

Station B is 1523 feet (4637 meters) northwest of 
station A m direct Ime from flagstaff on tower of 
post-office buildmg through station A, 67 feet (174 
meters) from road to northeast, 124 feet (378 
meters) south of inner point of division of road into 
two idightly divergmg roads, and 240 feet (732 
meters) north of Ime extended of row of poles 
through center of mam street of town, marked by 
deep cross cut m top of soft hmestone rock set flush 
with surface of CTOund True bearmgs point on 
mountam range between two more rounded ones, 
128° 63' 8, sharp pomt on mountain range, 210° 64' 9, 
central tip of church tower, 296° 47' 7, base of flag- 
staff on post-office building and station A, 309® 12'3 


Aloobaga, Paraj 1923 — ^About 100 feet (30 meters) south 
of piobable location of C IW station of 1916, on 
railroad property, west of Tocantins River, about oO 
yards (73 meters) west of two houses on iidge just 
back of terminal of railroad yards along nver bank, 
260 feet (792 meters) west of a lino from northeast 
comer of house belonging to Martius Caivalho 
(formerly owned by Jose Monteira) to southwest 
comei of next house north, measured from a point 90 
feet (274 meters) north of first house toward large 
pi eminent tioc on hillto wcstwaid, maikc'd by lough 
stone 22 inches (66 cm) long, projoctmg 2 inches 
(6 cm) above suxface, and lettered “C I,” a cioss 
marking exact pomt True bearings largo lone 
sumahuma tree, 206° 16'2, poich post at aouthoast 
comer of house, 246° 19' 6, left-hand edge of north- 
(‘ast comer of Martius Carvalho's house, 285° 44 0, 
tier ono-half mile (08 km) distant just above large 
limb lower down than the rest on right wde oi 
trunk, 330° 68' 4 

ilmoinm, Para, 1923 — Close rcoccupation of C.I.W sta- 
tion of 1918 On left bank of Amazon River, m 
village of Almeinm, between church and jail and 
m front of intondencia, 394 motors southeast oi 
southeast comer of small wing of church, 47.0 laeterH 
northwest of north comer oi jail, and 396 meters 
northeast of west cement post at top of old concroh* 
inclme to pier, marked by stone about 8 by 10 
uw^Les (20 by 25 cm ) on top, lettered "OI W.” with 
pomt marked by cross. Imo bearmgs southeast 
comer of intondonoia buildmg, 63® 32.7; pomt on 
west gate-post, 319° 17' 4 

Alta Mvra, Para, 1923— Near south end of street facing 
liver, on top of bank, 792 feet (2414 meters) north- 
east of northeast comer of public cemetery wall, 
61 1 feet (1832 meters) southeast of southeast cor- 
ner of last house on street, and 12 foot (37 meters) 
south of path loadmg to nvor, marked by circular 
concrete block about 16 mchos (41 cm ) m diamoter, 
extending at center about 4 mchos (10 cm.) above 
ground lettered ^^C I. 1923,” a brass oartndgo shell 
sot flush with concrete maikmg exact pomt Trut^ 
bearings left edge of middle window of most 
easterly house across Xmgu River, 261® 43'2 

Aracaju, Sergvpe, 1923 — On Santo Antonio hill, on land 
belongmg to city, 680 feet (17 68 meters) and 671 
feet (2045 motors) from northeast and northwest 
comeis rospootively of small chapel standing on 
brow of hill, 893 feet (27 13 meters) east of south- 
east comer of new residence, and 803 foot (924 
meters) southeast of concrete base of rain-gago 
support, marked by large rough stone mchos 
cm) long, set flush with surface of ground, and 
lettered "Cl 1923,” a cross near center marking 
oxact spot True bearmgs single spire of larg(* 
church, 326® 00' 4, left spire of church, 336® ^'0, 
nght spire of same church, 335° 39' 7 , loft dome of 
old church, 337° 38' 4, nght dome of same church, 
337° 43' 4 

Bahiaf Bahui, 1923— Two stations were occupied Station 
A IS on grounds of meteorological station, about 3 
kilometers south of city, on way to suburb ^lod 
Rio Vermelho, m roadway between experimental 
plots of land east of buildings, 607 (1830 

meters) east of northeast comer of building called 
"living quarters ” marked by rou^ stone buned 2 
mohes (6 cm) below surface, with notch m upper 
sharp edge True bearmgs tip of tower of large 
house, 160® 36' 0, tip of dome of SSm Bento Churw 
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Bahia, Bahia, 1923 — continued 

m Bahia, 161° 31' 7, mam cross on cathedral in 
Bahia, 171° 16' 9 

Station B is about 125 yaids (114 meters) west- 
southwest of station A, near southwest corner of 
giounds of meteorological station, in driveway pass- 
ing along west side of residence building, 947 feet 
(28 86 meters) south of southwest corner of same 
buildmg, 456 feet (13 90 meters) north of east gate- 
post at end of driveway, and 114 feet (347 meters) 
northeast of eucalyptus tree , marked by rough stone 
bulled 5 inches (13 cm ) below surface of roadway, 
a chiseled notch in upper sharp edge mai%ung exact 
spot True bearings cross at south end of Eglesia 
Sao Lazeru, 72° 14' 7 , cross at north end of Eglesia 
flagstaff on livmg quarters, 

03 1 

Barcellos, Amazoyias^ 1924 — ^Two stations were occupied 
Station A is close reoccupation of C I W station of 
1913, m village of Barcellos, on right bank of Rio 
fsegro, northeast of and across road from large 
builhng marked 'TMB 1918/' 129 feet (39 3 meters) 
northwest of west end of bridge across most westerly 
creek, 535 feet (16 30 meters) northeast of large 
almond tree, and 25 5 feet (777 meters) south of 
edge of river bank, marked by concrete block 8 by 
8 inches (20 by 20 cm ) on top, lettered “CIW 1924,” 
exact point marked by brass cartridge shell set in 
concrete, and extending about 1 mch (3 cm ) above 
ground True bearmgs northwest corner of build- 
ing inarked ‘TMB 1918,” 72° 18' 3, south edge of 
door-frame of house farthest east, 299° 45' 2 
Station B IS on a small knoll about 200 feet (61 
meters) northwest of station A, about 25 feet (8 
meters) south of nver bank, 476 feet (14 51 meters) 
northeast of coiner of house occupied by Intendente, 
and 572 feet (1743 meters) east of lamp-post in 
front of house, marked by large rough chunk of 
granite set flush with ground, faced up square with 
concrete, exact pomt being marked by a brass 
cartridge shell flush with concrete True bearmg 
south edge of door-frame of most southerly house 
in town, 300° 37' 6 

Bella Vieta, Ooyaz, 1925--Close reoccupation of CIW 
station of 1915, near center of town square, 659 
meters southwest of middle of door of church Sen- 
hora da Piedade, 64 8 meters northeast of northwest 
corner of house of Vincente Bonifacio, and 52 7 
meters north of northeast comer of jail, marked by 
peg True bearmgs left edge of jail, 3^ 58' 9, right 
edge of house of Vmcente Bonifacio, 62° 09' 4, right 
edge of church of Senhora da Piedade, 214° 48' 1 

Bocca do Jutahy, Amazonas, 1924— Observations were 
secured m village of Jutahy, half mile (0 8 km) east 
of mouth of Jutahy River, at a pomt across street 
from post-oflGlce, on bank of Amazon River and on 
westward side of small stream crossed by bridge 
True bearmg gable of house 239° 17' 6 

Cachoeira (Tucuruhy), Para, 1923— In open place m 
brush, 60 feet (183 meters) southeast of buildmg, 
marked by tent-peg 

Capivara Cachoeira, Para, 1923— On west bank of Rio 
Fresco, about 300 feet (91 meters) above head of 
Capivara Cachoeira or rapids, on large flat sand- 
bank which IS submerged during wmter months, 
about 15 feet (5 meters) from edge of water on upper 
end of sand-bank 

Caiavellas, Bahia, 1923— Two stations were occupied 
Station A IS an exact reoccupation of Brazilian 
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Magnetic Commission station of 1904, near south 
side of large open level field formerly called ''Campo 
Grande,” about 300 feet (91 meters) from river bank 
122 0 feet (37 19 meters) west of bread-fruit tree, 
114 0 feet (34 76 meters) northwest of double tree, 
1906 feet (5809 meters) northeast of large mango 
tree in a fence-hne, and 166 paces from center of 
n^ow-gage railway coimectmg Caravellas with 
Ponte de Areia, marked by pier erected by Brazilian 
Magnetic Commission, exact pomt bemg cross 
in copper plate on pier just before letter 
M m ‘Meteorologia ” True bearmgs left orna- 
ment of two on roof of buildmg at wharf, 118° 67' 8, 
right ornament of two on bmlding seen just over 
right slope of dwelling, 136° 46' 1 , ornament at east 
end of roof of dwelling-house, 160® 20' 8 
Station B is near north side of campo, 319 paces 
northeast of station A, 190 4 feet (58 03 meters) 
southwest of concrete curbmg of large shallow well, 
and 346 feet (103 6 meters) west of another well 
housed over, marked by hardwood post 5 mches (13 
cm) in diameter, 3 feet (09 meter) long, set flush 
with surface, brass screw near center markmg exact 
spot True bearings station A, 22° 02' 3, ornament 
on roof over three gable wmdows at east end of 
roof of large dwelling house, 83° 26' 8, spire of 
Catholic church, 102° 02 '3, ornament on east gable 
of roof of house at west side of campo, 107° 50' 9 

Cateddo, Ooyaz, 1926 — ^Two stations were occupied Sta- 
tion A 18 a close reoccupation of C I W station of 
1915, about one-half kilometer southeast of railroad 
station, and 623 feet (1899 meters) west of south- 
east corner of Meteorological Observatory mclosure, 
marked by cross in rough stone True bearmgs 
center cross of three on hill, one-half kilometer, 3b® 
17' 9, large cross m cemetery, 2 kilometers, 127° 
25' 9, cross on chapel of St John, 4 kilometers, 184® 
31 0 

Station B is 144 2 feet (43 96 meters) southwest 
of A, marked by cross m rough stone True bear- 
ings center cross of three on hill, 37° 31' 3, cross on 
chapel of St John, 185° 00' 0, weather vane in 
Meteorological Observatory mclosure, 213° 28' 8 

Coloma Corazon Jesus, Matto Grosso, 1925— On Cuyaba- 
Goyaz trail at a colony conducted by Catholic 
priests for Bororo Indians, in center of mam yard of 
colony, 50 4 meters southwest of the southeast comer 
of large buildmg used by priests, 201 meters west 
of a large wooden cross, and 30 8 meters east of 
Indian hut, marked by peg True bearmgs pomt 
on rock on hillside, one-fourth mile (0 4 km), 19° 
22' 4, cross on hillside, 1 mile (16 km), 133° 13' 6, 
southeast corner of building used by pnests, 216° 
56' 2 ^ 

Corumba, Matto Grosso, 1925— Two stations were occu- 
pied Station B IS a close reoccupation of C I W sta^ 
tion A of 1913 and 1914, about 26 meters north of 
north bank of Paraguay River opposite town about 
250 yards (229 meters) west of a sunken iron barge, 
on land submerged at very high water, 79 9 feet 
(24 35 meters) south of a tree stump , marked by peg 
True beanngs center of letter over doorway of 
electric-hght plant, one-fourth mile (04 km), 3° 
12' 6, nght edge of black smoke-stack of brewery, 
one-half mile (08 km ) 41° 33' 0, church spire, one- 
third mile (05km), 311° 53' 6 
Station E is 143 feet (43 6 meters) north of A and 
63 0 feet (19^ meters) north of tree stump used m 
locating A, marked by peg 'True bearings center 
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Corumba, Matto Grosso, 1925 — continued 

of letter “I’* over dooiway of electnc-light plant, 5® 

04' 6, nght edge of black smoke-stack at orewery, 

40" 31' 3 

Cvrumun, Para, 1923 — ^In village at west end of trail 
from Alta Paru to Alta Jary nvers, about 3 miles 
(5 km ) up Curumun Creek from Paru River, about 
one-half mile (08 km) north up trail from boat 
landing, and about 400 feet (122 meters) south of 
chief’s hut at edge of forest 

Cuyaha, Matto Grosso, 1925 — ^Three stations, designated 
A, B, and C, were occupied Station A is an exact 
reoccupation of the Brazilian Meteorological Service 
magnetic station of 1904, on grounds of the Salesiana 
College, under and on the west side of a large mango 
tree, marked by a copper plate on a brick pillar 34 
feet (104 meters) high and 091 feet (028 meter) 
square The copper plate beais the inscription 
Directona de Meteoiologia 1-^, Com Mag 
D = 0® 31' 24" NE 1 = 0® 6786 H = 0 2717 
Lt = 15® 35' 49" S Lg =56® 05' 52" W G 
A Silvado e C Castro, 1904-1905 
Auxiliary astronomical station is 15 foot (4 6 metois) 
southeast of this pillar True bearmgs from pillar 
left edge of wlute house, one-half mile (0 8 km), 

96® 40' 5, auxiliary station and pon;it on east wall of 
college grounds, 335° 01' 4 
Station B is about 250 meters south and slightly 
east of A, 292 meters west of east stone wall of 
grounds, 279 meters north of south stone wall of 
grounds, and 70 meters east of small tree, marked 
by peg True bearmgs pomt on south wall, 34® 

52' 6, weather-vane on observatory, 212® 31' 8 
Station C IS at the northern extremity of the city 
on a large flat open square, 221 0 meters southwest of 
the souSiwest comer of a dwellmg-house, and 1980 
meters northwest of northwest comer of stone house , 
marked by peg 'True bearmgs telephone-pole, 
164® 51' 2, right edge of dwelhng-house, 227® 44' 3, 
right edge of stone house, 330® 33' 3 

Estreeto, Para, 1923— On small farm located on left 
river bank, 26 feet (7 9 meters) from northeast cor- 
nel and 21 feet (64 meters) from northwest comer 
of storehouse, the most northerly farm buildmg, 
marked by large granite block about 12 by 12 inches 
(30 by 30 cm) on top, projectmg 2 inches (5 cm) 
above ground and lettered “C I a cross markmg 
exact pomt 

Goyaz, Goyaz, 1926— Two stations were occupied Sta- 
tion A IS a close reoccupation of C I W station of 
1915, m Fountain Square^ 31 5 meters southwest of 
northwest comer of public fountam, and 12 meters 
west of path running through the square, marked 
by peg Tme bearmgs left comer of police station, 

1® 52' 5, cross m front of Santa Barbara Church, 149® 
33' 4, left edge of pubhc foimtam, 231® 21' 5 
Station B is about 1 kilometer northwest of sta- 
tion A on northern outskirts of town at foot of Santa 
Barbara hiU, on west side of Rua Cementano or 
Passo do Patno, northeast of cemetery, and 343 
meters northwest of pole No 22 of the Goyaz-Sao 
Paulo telegraph-hne, marked by peg True bear- 
mgs cross m front of Santa Barbara Church, 70 
meters, 126® 18' 3, left edge of police station, 1 kilo- 
meter, 332® 16' 1 , left side of distant white house, 2 
kilometers, 368® 28' 4 

Guayara Mvnm, Matto Grosso, 1924 — In open plaza two 
blocks south of Hotel Dondon, south of and on same 
street as house occupied by engineers of railway | 
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company, at a nomt 20 feet (61 meters) east of 
path, 107 7 feet (32 82 meters) from comer of paling 
fence, and 1661 feet (5063 meters) south of south- 
east comer of telegraph oflice, marked by cement 
block 8 by 8 mches (20 by 20 cm ) on top, lettered 
“Cl 1924,” exact pomt bemg marked by brass cart- 
ridge shell set flush with concrete True bearing 
pomt on water-tower, 23® 02' 1 

Jatoha, Para, 1923 — ^At small cassava plantation on east 
bank of Xmgu River immediately above Jatoba 
Rapids, 12 feet (37 meters) to left of path leadmg 
from landmg to house, 73 feet (22 2 meters) west of 
nearest comer of house, and 54 feet (16 5 meters) 
southwest of large palm tree m direct hne to comer 
of shed imder which fannha is made, marked by 
granite stone about 12 by 12 inches (30 by 30 cm ) 
on top, set flush with ground, lettered “C I exact 
center mdicated by cross 

Jawari PootoolS Island, Para, 1923 — On first large island 
below mouth of Pootmga River, on sand beach at 
extreme up-stream end of island 

Jawari, Para, 1923 — On cleanng between Jawar4 and 
Cumarateea creeks, about 5 miles (8 km) from 
Paru, about 160 feet (46 meters) from house 

Joazeiro, Bahia, 1923 — ^Two stations were occupied under 
large trees on island m Sao Francisco Riven midway 
between opposite towns of Joazeiro and retrohna 
Station A is about 175 feet (53 meters) from 
northern shore and about 100 feet (30 meters) from 
southern shore of idand, 93 feet (283 meters) from 
double tree to northwest and 34 feet (104 meters) 
from tree to northeast , marked by large rough stone 
about 2 feet (06 meter) long and about 7 mches 
(18 cm ) sqmare, set slightly beneath surface, a cross 
about 2 mches (5 cm ) down on south-slopmg upper 
face markmg exact spot True bearmgs base of 
flagstaff on nght tower of railway station m Joazeiro, 
7® 28' 7, left spire of church m Petrolma, 221° 23' 9, 
right spire of same church, 222° 19' 6, left tower of 
church m Joazeiro, 317° 53' 5, nght tower of same 
church, 318° 33' 8 

Station B is about 150 yards (137 meters) east of 
station A, 14 feet (43 meters) southeast of close 
cluster of three trees, 22 2 feet (6 77 meters) west of 
nearest of four large trees, 264 feet (774 meters) 
north of large double tree, and 103 6 feet (3158 
meters) northwest of northwest comer of house, 
marked by large rough stone set just below surface, 
a cross about 4 mches (10 cm ) from highest edge of 
stone on northerly slopmg upper face markmg exact 
spot True bearmgs base of flagpole on right 
tower of railway station m Joazeiro,* 22° 57' 4, flag- 
pole on office buildmg of Viaqao 'Fluvial Sao 
Francisco, 52® 39' 4, left spire of church m Petrolma, 
211° 07'5, nght spire of same church, 212° 17' 8 

[ Maguary Lighthouse, Marajo Island, Para, 1923 — On 
sand beach, 186 paces west-southwest of hghthouse, 
and north of and directly m front of keeper’s house, 
40 feet (122 meters) northwest and 45 feet (137 
meters) northeast respectively of two large hard- 
wood stumps, marked by wooden stake 3 mches (8 
cm ) m diameter and 4 feet (120 cm ) long, project- 
mg 1 foot (30 cm ) above sand True bearing most 
southerly upnght brace on superstructure of hght- 
house, 273° 30'B 

Manaos, Amazonas, 1924r— Two stations were occupied 
Station A is a close reoccupation of station 1 of 1918, 
m subuib called Morro dos Educanos, southeast of 
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city and across bay from end of Rua dos Andrades, 
in street leading to right from top of hill toward 
Rio Negro, about 160 feet (46 meters) from house 
marked “Villa Cavalcante 1912 ” about 20 feet (6 
mcteis) from center of toeet, about 10 feet (3 meters) 
south of small trail branchmg off down hill, and 
about in Ime between two mud huts, marked by 
marble block 36 by 7 by 7 mches (91 by 18 by 18 
cm ), lettered “C I W 1923,” left projectmg 2 mches 
(6 cm) above ground Tnie bearings right edge 
of la^^e brown house, 0® 12' 4, square church-tower 
Trio dome of opera-house, 

•lol 49 JSt 

Station B is about 1 mile (16 km ) north and 2 
miles (3 2 km ) west from i^ation A This is a 
cbse reoccupation of station II, 1918, which is m 
the plaza m front of Institute Benjamm and directly 
in front of a chalet havmg elaborate marble gate- 
p^osts, 201 feet (61 meters) from the wall of Instituto 
Benjamm and 102 feet (31 meters) from left gate- 
post at entrance to chalet grounds, marked by a 
section of unglazed dram-pipe set ffush with ground 
and filled with concrete, exact point marked by a 
brass rifle shell True bearings base of flagpole on 
English hospital, 91® 19' 2, ornament on Instituto 
Benjamin, 162® 47' 0, flagpole on red and white 
house, 244® 41' 8 

Maracanaquara Rapids, Para, 1923— On sand beach on 
rocky island directly opposite lower end of portage 
trail around rapids, on left bank of river 

Mintipoco Island, Para, 1923 — On small sandy island 
northwest of Mintipoco Island in Mintipoco Rapids 
True bearing distant tree, 266® 54' 1 

Muraeeka, Para, 1923 — On left bank of Paru River about 
4 hours' paddling above first big rapids (Muraeeka 
Rapids), about 40 feet (12 meters) from edge of 
bank immediately below campmg place about one- 
fourth mile (04 km) below large iidand, the first 
above rapids and lying at sharp bend where nver 
after flowing southward turns abruptly westward, 
marked by large, rough stone projectmg about 4 
inches (10 cm) above ground and squared stake 
about 4 feet (12 meters) high dnven alongside, and 
witnessed by peeled pole about 15 feet (4 6 meters) 
high set on edge of bank 

Novo Horizonte, Para, 1923 — ^In middle of unused street 
south of the mam street and at nght angle to nver 
front, 30 8 feet (9 39 meters) west of large tree stand- 
ing m street, 296 feet (902 meters) and 358 feet 
(1091 meters) respectively from northeast and 
noithwest comers of nearest house on south side of 
street, marked by gramte rock, 6 by 8 mches (16 by 
20 cm ) on top, set one inch above surface and 
lettered “C I ” with cross marking exact point True 
bearmgs left gable of last house on front street, 
102® 13' 5, nght edge of church door, 273® 47' 5 

Ohidos, Para, 1923 — ^Two stations were occupied Sta- 
tion A IS about 40 feet (12 meters) north of C I W 
station of 1918 In south part of Praza do Bom 
Jesus used as football-field, and almost directly in 
front of gate of barracks, 146 feet (44 2 meters) 
northeast of southeast comer of house at comer of 
Justo Chermont and Santa Anna streets, 132 feet 
(402 meters) northeast of third wmdow from south 
end of same house and in Ime between window and 
sharp pyramid on wall of barracks yard, 316 feet 
(963 meters) southwest of door of barracks and in 
hne with center of barracks dooi and corner of 


SOUTH AMERICA 
Brazil — continued 

Ohidos, Para, 1923 — contmued 

buildmg visible throu^ door, marked by concrete 
block about 12 by 18 mches (30 by 46 cm ) on top, 
set 6 inches (15 cm ) under ground, and lettered “CJ 
1923,' exact pomt bemg marked by cartridge i^ell 
in cement Tme bearmgs cross on church, 130® 
35 2, pomt on west end of barracks, 199® 16' 7, pomt 
on ^st end of barracks, 230® 35' 4, northeast comer 
of house on Justo Chermont Street, 326® 15' 9 
Station B is on high bank of Amazon River, north 
of football-field facmg St Anna's Church, and about 
one-tenth mile (02 km ) west of station A, on Rmnll 
bare knoll immediately north of larger wooded knoll, 
and 154 8 feet (47 18 meters) west of most westerly 
house of row on west side of football-field, marked 
by concrete block about 8 by 8 mches (20 by 20 
cm ) square on top, lettered “C I 1923,” with 
exact pomt marked by brass screw True bearmgs 
top of nght gate-post of cemetery, 167® 45' 3, cross 
on Bom Jesus Church, 210® 03' 9, center of ball on 
spire of St Anna's Church, 250® 33' 3 

Onxwyina, Para, 1923 — In north end of village, on open 
space m front of old Church of St Antomo, on 
tongue of land between two short ravmes, 441 
feet (1344 meters) from southwest comer and 45 9 
feet (1399 meters) from southeast comer of veranda 
in front of church, and about 20 feet (6 1 meters) 
east of lamp-post at head of most westerly ravine, 
marked by large stone, pomt of which is about 8 by 
12 mches (20 by 30 cm ) , protnidu^ about 1 mch 
(3 cm) above ground, lettered “(; I '23,” exact 
pomt being marked by cross cut m stone True 
bearmg cross on new Church of St Antonio, 302® 
16' 0 

Panama Rapids, Para, 1923— At foot of Panama Rapids, 
first rapids m Paru Rivei, nearly m center of island 
just above first drop, probably under water m wmtei 
months True bearmg palm tree on small island up- 
river, 141® 21' 6 

Papagaia Village, Paru No 8, Para, 1923— In center of 
small rocky island m middle of Paru River, about 
one-fourth mile (0 4 km ) above vdlage of Aparai 
Indians known as Papagaia 

Pata, Pootinga River, Para, 1923 — On cultivated ground 
back of Pata Village, also known as village of Chief 
Creshapee, about 200 feet (61 meters) northeast of 
dbief's hut This is the first village found m ascend- 
mg the Pootinga River, which flows mto the Jary 
River at about 00® 06' north latitude True bear- 
ing tall stake at nght of chief's hut, 58® 45' 6 

P emambuco, Pernambuco, 1923 — ^Two stations were occu- 
pied about 4 kilometers west and 2 kilometers south 
of station of 1913 Station A is an exact reoccupa- 
tion of C I W station of 1919 at old Derby, directly 
in front of middle entrance to Escola des Artifizes 
and 106 meters east of its lower steps, 935 meters 
north-northeast of comer of wall on south side of 
Derby, and 497 meters west of rock formerly used 
as anchor for flagpole guy-lme, marked by sharp 
pomted stone buned 2 or 3 inches (6 or 8 cm ) below 
surface of ground True bearings tip of tower on 
Governor's residence, 51® 06' 7, flagstaff at north end 
of building, 118® 24' 6, northeast comer of school 
buildmg, 119® 21' 9, ball gable-ornament over red 
gable, 259® 02' 8 

Station B is about 250 meters northwest of station 
A on low-lymg land close to small nver, at back end 
of residence property belongmg to Senhor Jds6 
Cezar Cantinho, formerly known as old Dantas house 
and now occupied by Professor A E HAys of 
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Pernambuco, Pernambuco, 1923 — continued 

Collegio Americano Baptista, 49 13 meters southwest 
of southwest comer of residence, 3 0 meters south of 
line of south side of residence, marked by large lough 
stone set almost flush with ground, a cross markmg 
exact spot Thie bearmgs ornament at east end of 
red house, 150 meters, 111® 45' 3, ornament at nght 
comer of house, 137® 06' 3, central ornament on 
facade of house, 166® 26' 8, staff at east end of roof 
of house, 200 meters, 327® 58' 6 

Piriheiro, Para, 1923 — ^Two stations were occupied Sta- 
tion A IS exact reoccupation of Bra,zilian Magnetic 
Commission station of 1903, and CIW station A 
of 1910, 1911, 1914, 1915, 1918, and 1919 In front of 
Church of St Sebastian, 695 meters west of its 
southwest comer, 628 meters north of near side of 
shore end of government wharf and about 10 meters 
west of edge of steep river embankment , marked by 
concrete blocks 28 centimeters square by 45 centi- 
meters thick built to a height of 76 centimeters, on 
top of which IS a copper plate bear mg data of 
Brazilian observations Exact point is at edge of 
copper plate directly over second “R'' m ''DIREC- 
TORIA,” 89 centimeters from southeast edge of 
block and 118 centimeters from northeast edge 
True bearings large bnck chimney m Para, 1® 36' 3, 
top of ornament on top of Para water-tower, 2® 49' 6, 
ornament on far gable of pier-house, 42® 1^ 

Station R IS 15 6 meters south of station A, m 
direct Ime with large, broad chimney in Para , marked 
with new hardwood tent>-peg True bearmgs large 
chimney m Para, 1® 35' 8, top of ornament on water- 
tower, 2® 49' 2, base of wmd-vane on church m Pm- 
heiro, 272 ® 46' 2, lamp-post, 356® 02' 7 

Portevro Rapids, Para, 1923 — On east bank of 'Trombetas 
River, at foot of Porteiro Rapids and head of launch 
navigation, about 30 feet (9 1 meters) east of deep 
hole caused by eddy in nver at high water, and 11 8 
feet (3 60 meters) from southeast comer and 11 1 
feet (3 38 meters) from southwest comer of more 
northerly of two huts, marked by large hard stone 
tapermg to a flat top about 6 by 6 mcnes (15 by 15 
cm), projectmg about 1 mch (3 cm) above groimd, 
and lettered “C I the exact point bemg marked by 
cross cut m stone 


Porto Alegre, Rio Grande do Svl, 1925 — ^Two stations 
were occupied Station A is about 2 miles (3 2 km ) 
east of 1904 station of Brazilian Magnetic Commis- 
sion, which was unsuitable for reoccupation, on 
grounds of Porto Alegre College (American), or 
hilltop to southeast of town, m northern part of 
campus, 8 0 meters from north fence, and 772 
meters northeast of northwest corner of mam col- 
lege buildmg , marked by dnll-hole m granite post set 
to project 4 inches (10 2 cm) I'^ove ground, top of 
the stone marked with letters "C I W 1925 ” 'ftne 
bearmgs northwest comer of mam college buildmg 
35® 42' 8, church spire, 4 miles (64km), left church 
spire of two, 4 miles (64 km \ 91° 18' 2, spire tc 
left of promment black buildmg, 3 miles U 2 km ) 
135® 45' 6 


Station R IS 78 6 meters west-southwest of A, 49 3 
meters northwest of northwest comer of mam college 
bmldmg, and 39 1 meters southeast of east gate-post 
m north fence of college grounds, marked with 
gramte post as at A True beatings church cross, 
38® 40'3, left church spire of two, 91° 41' 4, spue 
to left of prominent black buildmg, 138® 31' 8, noith- 
west comer of mam college buildmg, 321° 33' 3 
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Brazil — continued 

Porto Velho, Amazonas, 1924 — ^Two stations were occu- 
pied Station A is close reoccupation of C I W sta- 
tion of 1917, east of steel water-tanks behind man- 
ager's house and west of church under construction, 
m direct Ime with southwest wireless mast and down- 
pipe of most westerly steel water-tank, 296 feet (902 
meters) southeast of most easteily water-tank, about 
150 yards (137 meteis) northeast of Hotel Brasil, 
and about 10 feet (3 meters) east of path, marked 
by concrete block projecting about 3 inches (8 cm ) 
from earth, lettered '‘CIW 1924/' exact pomt bemg 
marked by brass cartridge shell set m concrete True 
bearings southeast wireless mast, 133° 04^7, most 
easteily wireless mast, third section from top, 150® 
01' 7, cross on small church, 323® 56'! 

Station B is on north side of road, 4117 feet 
(125 48 meters) north of station A and m direct line 
with station A and most easterly wireless mast, about 
20 feet (6 meters) south of path, 45 yards (41 
meters) east of small white house, and 30 yards (27 
meters) west of large unpainted house, marked by 
concrete block set almost Audi with ground, letteied 
“C IW 1924," exact pomt bemg marked by brass 
cartridge shell set flush with concrete True beat- 
ing fifth section from top of most easterly wiieless 
mast, 150® or 7 

Piesidente Murtinho, Matto Grosso, 1925 — ^At a telegraph 
station on the Cuyaba-Goyaz Ime, inhabited by an 
Indian colony and commonly known as '‘Sanga- 
douro" It IS near center of main courtyard, 32 6 
meters west of southwest comer of nuns' building, 
529 meters east of northeast comer of most north- 
erly hut of row occupied by pnests, and 24 3 meters 
south of a wooden fence mclosing cattle pen, 
marked by peg True beanngs left trunk of lone 
tree on honzon, 2 miles (32 km), 2® 68' 6, right 
edge of most northerly hut, 98° 60' 6. nght comer 
of buildmg occupied by nuns, 281® 49^^ 3 

Registro, Matto Grosso, 1926 — Practical reoccupation of 
CIW station of 1916, at east end of street known 
as “Rua Doctor Morbeck,” about 70 meters west of 
Araguaya River, 45 0 meters south of last house on 
north side of street and 65 5 meters northwest of 
northwest comer of small shed, marked by a bone 
28 centimeters long, set flush with ground True 
beanngs left edge of doorway at end of street, 300 
meters, 37® 30' 2, nght edge of tree trunk, 114° 23' 8 

Rio Grande, Rio Grande do Svl, 1925— 'Two stations were 
occupied near site of station of Brazilian Magnetic 
Commission of 1904, on low ground east of gas-tank 
and south of Rua Marechal Plonano Station A is 
about 150 meters south of south Ime of Rua 
Marechal Plonano marked by peg Tme beanngs 
nght edge of cornice on top of large chimney, 1 mile 
(16 km), 57° 19' 0, church spire, one-half mile (0 8 
km), 103® 37' 2, northwest comer of two-story 
buildmg, 300 meters, 166° 58' 6, left edge of chimney 
1 mile (16 km), 331° 49' 6 

Station R is a close reoccupation of C IW sta- 
tion pf 1913, 105 yards (96 meters) northwest of A 
and 67 yards (61 meters) south of south Ime of Rua 
Marechal Plonano, marked by peg TVue beanngs 
right edge of comice on top of large chimney, 50® 
50' 7, church spire, 93® 54' 3, northwest comer of 
two-story bmldmg, 173® 52' 6, left edge of chimney, 
331® 57' 2 

Rio Manso, Matto Grosso, 1925 — ^At a telegraph station 
about 108 kilometers east of Cuyaba, on Ihe CJuyaba- 
Goyaz trail, on a clear open space ^ 2 meters south 
of the southwest comer of telegraph station, 341 



Descbiptions of Stations 


275 


SOUTH AMERICA 
Brazil — contmued 

lito Manso, Matto Grosso, 1925 — contmued 

meters north-northwest of northwest comer of mud 
house, and 34 4 meters north-northwest of northeast 
corner of same mud house, marked by tip of bull's 
horn buried 10 centimeters below surface of groimd 
Tiue bearmgs left edge of trunk of distant tree, 
about 1 mile (16 km), 23® 29' 0, left edge of tele- 
graph station, 169® 18' 4, right edge of hut, 250 
meters, 247® 27' 8 

San Lms, Maranhao, 1923— Two stations were occupied 
Station A is north of city, across nver and tidewater 
channel, m grounds of “Asylo de Mendicidade” m 
charge of Masonic Lodge, 123 8 feet (37 73 meters) 
southwest of southwest comer of main buildmg, and 
132 5 feet (40 39 meters) northeast of northeast cor- 
ner of supermtendent’s residence, marked by rough 
stone about 20 mches (51 cm ) long, set almost flush 
with surface, and lettered ''C I a cross markmg 
exact pomt True bearmgs dome of prominent 
chuich building, 2® 41' 5, left spire of cathedral, 23° 
04' 2, right spire of cathedral 23® 17' 5, spire of 
church at Praia Genipapero, 335° 50' 3 
Station B is 230 7 feet (70 32 meters) southwest of 
station A, in direct hne with station A and right 
spire of cathedral and 84 1 feet (25 63 meters) south- 
southwest of southeast comer of supermtendent's 
house, marked by a building tile about 10 centi- 
meters square and 30 centimeters long, set flush with 
surface of ground, a cross marking exact spot True 
bearmgs dome of large prominent church, 1° 43' 9, 
left spire of cathedral, 23® 03' 9, nght spire of 
cathedral, 23® 17' 5, spire of church at Praia de 
Gempapero, 332° 37' 2 

San Ims, Campo do Dunque, Mcaraaihao, 1923 — ^Near 
center of Campo do Dunque, and is found by 
measuring 1227 feet (3740 meters) from an obe- 
lisk eastward along Ime through obehsk from 
center of east entrance to quartel to a pomt, and 
thence southward 39 feet (11 9 meters) toward cen- 
tral ornament over arched gateway, marked by peg 
driven flush with ground True bearings cential 
ornament over arched gateway, 11® 26^ 4; cross on 
church near southwest comer of campo, 36® 47' 9, 
cross on church near northwest comer of campo, 
135® 00' 0 

Santa Isabel, Amazonas, 1924 — Close reoccupation of 
CIW station of 1913 On Tapuraquara Island, 
opposite village of Santa Isabel, in open fleld 
used as pasture south of two houses, about 200 feet 
(61 meters) southwest of tall palm tree, 98 feet 
(29 9 meters) northeast of most southerly palm tree, 
and about 20 feet (6 meters) northwest of line 
drawn between the two, and 102 feet (31 1 meters) 
southeast of large tree, marked by concrete block 
7 by 7 mches (18 by 18 cm ) on top, lettered "C I 
1924,” exact pomt marked by brass cartndge shell 
set in concrete, and projecting about 1 inch (3 cm ) 
above ground True bearmg west gable of house 
with iron roof on south bank of nver, 4® 21' 0 

Santarem, Para, 1923 — Two stations were occupied 
Station A is about 100 feet (305 meters) southeast 
of C IW station of 1918, in Praza Repubheana, 
west of Concepcion Church, about 99 feet (30 
meters) southeast of station of 1918, 1049 feet 
(31 97 meters) southeast of southeast comer of tile 
building on north of Praza near nver, 1400 feet 
(42 7 meters) west of northwest comer of large house 
on east side of Praza, and 119 feet (36 27 meters) and 
117 feet (3566 meters) north of two large trees 
respectively on south of Praza, marked by concrete 
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block 9 by 9 by 16 inches (23 by 23 by 41 cm ), let- 
tered “C IW,” the exact pomt marked by large 
copper nvet flush with concrete True bearmgs 
wireless mast, 84° 17' 9, cross on Concepcion Church, 
242° 59' 3 

Station B is at southern extremity of street called 
'Travessa Barao do Rio Branco, lymg between con- 
vent grounds and cemetery, 10 feet (3 meters) south 
of line jommg comer of cemetery and comer of 
convent groimds, 34 4 feet (1048 meters) southwest 
of comer of cemetery, and 389 feet (1185 meters) 
southeast of comer of convent grounds, marked 
by concrete block 18 inches (46 cm) deep and 
about 9 by 9 mches (23 by 23 cm) on top, 
extendmg about 15 mches (4 cm) above ground, 
and lettered "C I W 1923,” the exact pomt bemg 
marked by a large copper nvet set flush with 
concrete 'True bearmg base of cross on Concepcion 
Church, 170® 20' 1. 

Santos, Sao Paido, 1923, 1925 — ^Two stations were occu- 
pied^ m 1923 and reoccupied in 1925 Station A is 
at Sao Vicente, a suburb west of Santos, on grounds 
of Santos (3olf Club, about 1 kilometer north of 
village, on low, flat-topped ndge runmng east and 
west across middle of grounds, 103 feet (314 meters) 
northeast of most northerly of group of large trees, 
59 6 feet (18 17 meters) from tree bearmg south 40® 
east, 1003 feet (30 57 meters) from tree beanng south 
60® east, and 1124 feet (3426 meters) northwest of 
hole No 1 of golf-course, marked by gramte stone 
6 by 6 by 24 mches (15 by 15 by 61 cm ). set flush 
with ground, and lettered "C IW 1923,” a drill- 
hole at center markmg exact spot True beanngs 
light-hand side of chimney of glass factory m Sao 
Vicente, 2° 08' 1 , northwest comer of club-house 
near foundation, 8® 39' 9, central raised portion of 
fagade on house, 1% miles (2 0 Ion ), 357° 53' 6 

Station B IS 397 6 feet (121 2 meters) east of sta- 
tion A, at east side of golf grounds, 15 feet (46 
meters) southwest of hedge running from northwest 
to southeast, 649 feet (1978 meters) northeast of 
hole No 3, 30 feet (9 1 meters) southeast of east end 
of bunker close to hedge, and 159 feet (4846 meters) 
northeast of nearest of large trees onground, marked 
by granite post, 6 by 6 by 24 mches (15 by 15 by 61 
cm ) , set almost flush with surface of ground, and 
lettered "CIW 1923,” a drill-hole at center mark- 
ing exact spot True bearmgs central raised por- 
tion of fagade on house, 1% imles (2 0 km ), 1® 47' 4, 
right-hand side of large bnck chimney of glass fac- 
tory m Sao Vicente, near top, 9° 58' 5, northeast 
comer of club-house, near foundation, 27° 36' 9, sta- 
tion A, 95° 32' 9 

Sao Antonio de Caohoma, Para, 1923 — ^About 10 feet 
(30 meters) north of path leadmg from director's 
house to river 

Sao Felix, Para, 1923 — On bank of Rio Fresco near its 
junction with Xmgu River, to left of path leadmg 
from boat-landmg, m open space between street 
and top of nver bank, 35 9 feet (1094 meters) west 
fiom west post of south end of bndge across small 
stream, 22 feet (67 meters) southwest of top of 
small ^ream bank, and 30 feet (9 1 meters) south- 
east of top of nver bank, marked by hard granite 
stone about 8 by 10 mches (20 by 25 cm ) on top, 
lettered "C I ” True beanngs north edge of south 
wmdow of most southerly house m Front Street, 36 ° 
06' 4, base of crooked tree across Xmgu River, 72 ® 
54' 6 
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Sao Paulo de Ohvenga, Amazonas, 1924 — On south bank 
of Amazon River, and almost directly across nver 
from C IW station of 1910 (Amazon 14) of which 
it is a proximate reoccupation, on a high hill north- 
east of house at end of street occupied by pnests of 
mission, about 500 feet (152 meters) directly west 
of bakery and 20 feet (6 meters) from nver bank 
True bearmg right edge of door of bakery, 278® 
16' 0 

Sao Sehastiao (Xingu River), Para, 1923 — On west bank 
of Xmgu River, on high hill directly back of mam 
building, on grassy spot near middle of hill, about 
40 feet (12 meters) from edge of bluff, marked by 
granite rock, set so as to project 2 mches (5 cm) 
above ground, and lettered ''C I the exact point 
bemg indicated by a cross True bearmg nght 
edge of middle wmdowiof largest house across Xingu 
River, 205® 49' 7 

Sao Vicente, Sao Paulo, 1923 — See Santos 

Serredirui, Qoyaz, 1925— At a fazenda about midway 
between Registro and Goyaz, approximately ^ 
meters south of the Cuyaba-Goyaz telegraph line, 
45 paces north and slightly west of the northeast 
comer of a small house with thatched roof, 302 
meters east of large tree, and 13 5 meters southwest 
of small tree , marked by bone Tme bearings left 
edge of left palm tree of two on horizon, 1 5 miles 
(24 km), 50® 14' 2, highest peak on mountam, 3 
miles (48 km), 281® 49' 4, left edge of wmdow of 
house with thatched roof, 342® 10' 2 

SourS, Marajo Island, Para, 1923 — ^In open space between 
front street and nver, 641 feet (19 54 meters) south- 
east of concrete post at south side of entrance to 
concrete dock, 456 feet (1390 meters) south of 
lamp-post at end of dock paving and m Ime with 
lamp-post and Centenano Monument, and 49 1 feet 
(14 97 meters) northeast of hollow iron post used as 
moonng for steamers, marked by concrete block 
about 18 mches (46 cm ) deep and 14 inches (36 cm ) 
square on top, set flush with ground and lettered 
I 1923,” the exact point marked by brass cart- 
ndge shell set Audi with concrete TVue beanngs 
east gable of white house across nver, 93® 34' 2 , east 
gable of roof of old dock, 153® 38' 9, cross on large 
tombstone m cemetery at north end of town, 164® 
53' 2 

Takara Rapids, Para, 1923 — On rocks at do wn-sti earn end 
of portage trail around second big rapids above 
mouth of Jary River, on right bank about 100 feet 
(305 metero) east of portage trail, and about 33 
feet (101 meters) south of large boulder lymg on 
flat space on rocks near bank of river, marked by 
cross cut m rock 

Tapiocawa Rapids, Para, 1923 — On small rocky island 
near western bank of Pam River, nearly opposite 
upper end of portage trail around rapids, above 
mouth of Tapiocawa Creek 

Toure Falls, Para, 1923— At up-stream end of portage 
trail around Toure Falls, on nght bank of Paru 
River, on flat rocks, submerged part of year, about 
100 feet (305 meters) down stream below campmg 
place 

Uheraha, Minas Geraes, 192fi[— On hill west of mam 
section of town, near center of Largo (Square) Don 
Edwards, 310 meters west of northwest comer of 
Meteorological Observatory mclosure, 146 meters 
northeast of north comer of base of large wooden 
cross, and 37 5 meters southwest of buildmg hne on 
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Rua Merceis, marked by cross cut in rectangular 
stone buried flush with ground Tme beanngs 
gable of distant house, 35 kilometers, 266® 36'^, 
cathedral spire m Uberaba, 2 kilometers, 313® 59' 2, 
right edge of chuich cross, 200 meters, 337® 11' 3 
Vassouras, Rio de Janeiro, 1923, 1925— Intercomparison 
observations were made m absolute house of 
National Observatory of Brazil about 1 mile (16 
km ) northeast of Vassouras Observations for 
declination and honzontal mtensity were made on 
piers A and B, and for inclination on piers B and C 
Tme bearmgs azunuth of pillar from Pier A, 146® 
40' 7, azimuth of pillar from Pier B, 148® 04' 1 
Veado, Para, 1923— On steep bank of Lake Irapecu, in 
flat bare space m front of shed just south of mam 
place of business, 20 2 feet (6 16 meters) southeast 
of southeast comer of mam house, and 42 feet (1 28 
meters) east of center of east end of shed Tme 
bearmg nght edge of south door of house across 
arm of lake, 261® 34' 0 

\ hctona, Espentu Santo, 1923— Three stations. A, and 
C, and two secondary stations, D and E, were 
occupied, on account of the large local disturbance, 
across ship channel, south of city, on land surround- 
ing residence property of Joao de Deus Netto Sta- 
tion A IS in middle of roadway on hillside sloping 
down from front of house, 124 8 fret (38 05 motors) 
and 1427 feet (4349 meters) from northwest and 
southwest comers respectively of house, and 4 5 feet 
(1 37 meters) north of extension of Ime of north side 
of porch, marked by a native granite stone sei, flush 
with surface of grass-covered roadway Tme bear- 
ings electric light standard over mam entrance to 
governor's residence, 117® 29' 3, dome of state bmld- 
mg, 124® 12' 6, tip of tower on cathedral, 133® 10'2, 
tip of tower on Egreja Roeano, 154® 16' 5 
Station B is about 120 paces southeast of station 
A, 29 paces east of a point on Ime of east side of 
residence of Senhor Netto 66 paces south of south- 
east comer, and 383 feet (1167 meters) north of 
cross cut m top of most westerly of cluster of 
boulders on pomt of hill, marked by large granite 
stone, the upper end bemg almost exactly an 8-mch 
(20-cm) eqmlateral tnangle, projectmg about 26 
mches (6 cm) above groimd, a cross near center 
markmg exact spot Tme bearmgs ornament at 
northeast comer of governor's residence, 119® 62' 0, 
tip of dome on state buildmg, 126® 14' 8, tip of 
dome on Monastery of Villa Velha, 273® 01' 3 
Station C IS about 265 paces south of station A, 
near southerly end of an oblong hill, 487 feet (14 84 
meters) nearly due south of cross cut in center of 
large rock 65 feet (1 68 meters) long, 16 to 20 inches 
(41 to 51 cm ) wide, and extendmg about 12 inches 
(30 cm ) above ground, the western termmal of out- 
croppmg ledge, 60 feet (18 3 meters) north of scrubby 
tree, and 40 feet (122 meters) west of dense cluster 
of bmsh, marked by large native stone, the rounded 
upper end being set so as to project about 1 inch 
(2 cm ) from ground, a cross cut near center mark- 
mg exact spot Tme beanngs central ornamental 
pyramid on fagade of cathedral, 144® 44' 8 , tip of 
tower on church, 161® 28' 4, station A, 187® 20', orna- 
ment at left comer of house on mountam, 273® 05' 0 
Station D is 189 3 feet (5770 meters) north 14® 
13' 0 east of station A 

Station E IS 120 paces south 34® 39' 0 west of sta- 
tion A 

Victoria (Rio Xingu), Para, 1923— In open field used as 
pasture land west of street, 590 feet (1798 meters) 
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south of southwest corner of blacksmith shop, 510 
feet (15 54 meters) west of southwest comer of 
harness shop, and 51 3 feet (15 64 meters) southeast 
of large post at jog in pastuie fence, maiked by 
conciete block 10 by 12 mches (25 by 30 cm ), pro- 
jecting about X inch (3 cm ) from giound, let- 
tered “C I ’23,” the exact pomt bemg indicated by 
a cross True beanngs right edge of right door- 
frame of small building used to shelter acetylene- 
gas generator, 258® IQ'S, north gable of house called 
'‘chalet,” 345® 04’ 2 


Chile 

Antofagoi^icu, Antofagasta, 1924 — ^Two stations were oc- 
cupied Station IS a close leoccupation of C IW 
station of 1917, about 150 meters east of railroad, 
and almost due east of Calle Bolivar, m saddle just 
oast of prominent pomt on third ndge south of large 
wooden cioss which stands on a stone base, 3 meteis 
from summit of small knob to north, 5 meters and 
6 meteis lespectively from summits of small knobs 
to southeast and southwest, marked by cross in 
tough vStone True beanngs tip of right wireless 
mast, 2 5 miles (40 km), 31® 14' 0, church tower, 
2 miles (32 km), 121® 14' 4, large wooden cross, 
150 motors, 190® 29' 8 

Station B is 270 feet (82 30 meters) southwest of 
station A and on second ndge south It is 6 meters 
west of center of small knob and 10 7 metena north 
of a second small knob, marked by a cross in a 
lough native stone True beanngs tip of right wire- 
less mast, 30® 24' 1, church tower, 123® 11' 2, large 
wooden cioss, 220® 23' 4 

Afica, Tacna, 1924 — ^Two stations were occupied Station 
i4 is a close rcoccupation of C IW stations of 1913, 
1914, and 1917, on sandy plain about 1 5 kilometeis 
northeast of town, 1202 feet (36 64 meters) south- 
west and 124 1 feet (37 83 meters) northwest of west 
and southwest comers respectively of cemetery wall, 
marked by cross in rough native stone, about 12 by 
12 by 24 inches (30 by 39 by 61 cm ) Former mark 
had been lost in dnfting sand True beanngs flag- 
pole on square tower in front of pest-house, one- 
fourth mile (04 km ), 7® 11' 2, monument on Morro 
Hill, one-half mile (0 8 km), 75® 16' 7, flagpole on 
barracks, one-fouith mile (04 km), 159® 06' 8 

Station B is 267 5 feet (81 53 meters) south-south- 
west of At 80 2 feet (2445 meters) west of west 
comer of garden fence at cemetery entrance and 
582 feet (1774 meteis) northwest of edge of paved 
road leading to cemetciy, marked by inverted glass 
bottle buried flush with the ground True bearings 
flagpole on square tower m front of pest-house, 7® 
08' 3 , windmill, 40® 48' 4 , church tower, 87® 35^ 2 

Calama, Antofagasta, 1925 — Close reoccupation of Cl W 
station of 1912 About 2 kilometers south of town 
in southwest cornei of cleanng about 200 meter*? 
west-southwest fiom corner of fence on east side of 
road, 63 5 meters at right angles west of that fence, 
and 422 meters south and slightly east of a mud 
and stone monument, used as a landmark and 
known as a “Moj6n”, marked by mverted glass 
bottle buned flush with ground and covered with 
small stones and sand Tnie bearings peak on 
water-tank at Du Font's 3 5 kilometers, 26® 46' 6 
peak of house roof in CaUma 2 5 kilometeis 191® 
59' 1, flagpole on house m Calama, 2 5 kilometers, 
200 ® 12' 6 
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Copmpo, Atacama, 1925 — ^Two stations were occupied 
fetation A is a close reoccupation of CJ I W station 
of 1917 About one-fourth mile (0 4 km ) south- 
east of railroad station, in pasture surrounded by 
rums of mud wall, southwest of Calle Carera and 
between Calle Alamada and Calle Rancagua, 32 6 
meters northeast of southwest wall, 60 meteis north- 
wpt and 8 0 meteis southwest of iirigation ditch 
which forms an angle east of station, marked by 
cross m well-cut stone 12 by 12 by 24 mches (30 
by 30 by 61 cm) buried flush with giound True 
beanngs cross on church one-half mile (08 km), 
41 53' 3 , left edge of office of American Smeltmg 
Company, 275® 12' 8, most easterly mountain peak, 
5 miles (8 km), 357® 35' 4 
Station B is 135 9 feet (4142 meters) east of A, 
nearly on line joining A and left edge of office of 
Amencan Smelting Company, marked as at A True 
bearings cross on church, 46® 42' 4, left edge of 
office of American Smelting Company, 275® 13' 7 
Coqmmho, Coquimho, 1925 — ^Two stations were occupied 
fetation A IS a piactical reoccupation of C IW sta- 
tion of 1917, southeast of town, northwest of ceme- 
tery, on beach, on ground which was formerly the 
foundation of a “quinta” or ranch-house and which 
IS about 3 feet (091 meter) higher than the sur- 
rounding beach It IS 190 feet (5 79 meters) from 
the northwest edge of this foundation, 205 feet 
north of palm tree, and 43 1 feet 
(1314 nmters) west of tree northeast of palm tree, 
marked by cross cut in native stone about 30 centi- 
meters square, set flush with ground True beanngs 
behind Coquimbo, 1 mile (16 km ) 
151 25' 9, monument in La Serena, 9 miles (14 5 
wireless tower, one-half mile 
(08 km), 269® 26' 8, right wireless tower, 273® 
44 2, spue on laige house, one-half mile (0 8 km), 
300° 18'4 All formei houses were completely 
destroyed bv the tidal wave of 1922 
Station B is 161 0 feet (49 07 meters) from A m 
direct line to monument in La Serena, 105 0 feet 
1 j ^ naeters) north of east corner of foundation of 
old quinta”, marked by cross m rough stone set 
flush with ground True bearmgs cross on hill 
behind Coquimbo, 149® 57' 6, monument in La 
Serena, 231® 02' 2, left wireless tower, 270® 24' 6, 
right wneless tower, 274® 45' 8, spire on large house, 
302® 11' 2 


CoTonel, CoThcepcion, 1925 — ^Two stations were occupied 
Station A is practical reoccupation of CIW sta- 
tion A of 1918, on sandy plain about 1 kilometer 
southeast of town, about 200 meters northwest of 
former slaughter-house, approximately m line with 
alaughtei -house and chimney of soap factory, about 
75 meters west of wagon road, on small flat knoll 
about 2 meters high and almost baie of vegetation, 
and nearly m line with fence at west side of second 
street east of soap factory, marked by peg True 
bearings light side of chimney at Lota Lighthouse, 
24® 57' 8, comer of house at Puchoco Lighthouse, 
3 miles (48 km ), 107® 07' 6, chimney of soap factory, 
1 kilometer, 154® 51' 2, gable of slaughter-house, 
200 meters, 321® 14' 6, gable of house, 200 meteis 
336® 15^ 2 

Station B IS 84 feet (25 60 meters) southwest of A 
and on line to right side of chimney at Lota Light- 
house, marked by peg True beanngs right side 
of chimney at Lota Lighthouse, 24® 57' 8, chimney 
of soap factory, 156® 21' 7, gable of house, 332° 40^5 
Conal, Valdivia, 1925 — Close reoccupation of CIW 
station of 1913 In small dealing on promontory 
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Coiral, Valdivia, 1925 — continued 

about 250 yards (230 meters) southwest of oil refin- 
ery, 8 paces east of path, and 13 paces from 
shrubbery which forms south edge of clearmg, 
marked by cross cut in rock 30 by 30 centimeters 
square True beanngs tower of Resguardo, 1 5 miles 
(24 km),‘ 25® 56' 2, flagpole on house on hill, 
25 miles (4 0 km), 246® 11' 0, left edge of left 
smoke-stack at steel foundry, 2 miles (3 2 km ) 343° 

oye 

Iquique, Tarapaca, 1924 — Close reoccupation of C IW 
station of 1917 On Serrano Island, about 250 
meters southeast of hghthouse, and neai south edge 
of irregular plat m center of island, 5 8 meters north 
of south edge of plat, and 22 meters southwest of 
center of low pile of stones, marked by cross m 
rough native stone, about 2 feet (06 meter) square 
by 3 feet (0 9 meter) deep True beanngs tip of 
lighthouse, 250 meters, 155° 17' 7, cross on church, j 
15 miles (24 km), 268° 00' 4, cross on cathedral, I 
1 mile (16 km), 287° 44' 0 I 

Puerto Monti, Llanquihue, 1925--Two stations weie 
occupied Station A is close reoccupation of C I W 
station of 1919, on northeast extremity of Tenglo 
Island in open grass-plot, about 100 meters north of 
three large red buoys, 165 feet (503 meters) north 
of wooden stockade fence which incloses new large 
wooden house, 401 feet (12 22 meters) west of 
barbed-wire fence mclosmg grass-plot, marked by 
peg covered with stones Former marks could not 
be foimd, the house and fence havmg been removed 
True bearings flagpole on mainland, three-fourths 
mile (12 km), 110° 04' 8, church tower, 1 mile 
(16 km), 173° 47' 8, church at plaza, 1 mile (16 
km), 212° 15' 6, church tower, 15 miles (24 km), 
223° 55' 5 

Station B is 120 feet (36 58 meters) west-noith- 
west of A in Ime with flagpole on mainland, marked 
by cross cut in small rough native stone True 
beanngs near gable of small house by hillside, one- 
fourth mile (04 km), 44° 68' 9, flagpole on main- 
land, 110° 04 '8, church tower on mainland, 175° 
43' 5 

Punta Arenas, Magallanes, 1925— Three stations weie 
occupied Stations A and B are near C IW sta- 
tion of 1919 and the Argentine Meteorological 
Office station of 1913, on hill southwest of town, 
about 35 miles (56 km) from plaza Munoz 
Gamero, m district known as Miraflores Station 
A is m a field near edge of a small nse and is 84 5 
feet (26 76 meters) northwest of a barbed-wire fence 
along Calle Barrio and practically on Ime with 
wooden fence runnmg along southside of Calle Mira- 
flores, now only a path extendmg southeast from 
Calle Bamo, marked by dnll-hole m center of 
dressed marble monument, 8 by 13 by 24 mches (20 
by 33 by 61 cm ) projectiM 2 mches (5 cm ) above 
ground and lettered “C I W A 1925*' on top True 
bearmgs left of six wireless masts, 5 miles (8 km), 
218° 01' 1 , church cross at plaza, 3 5 miles (5 6 km ), 
230° GO'S, spike on red-roofed house on beach, 1 
mile (16 km), 266° 36'2 
Station B IS 75 9 feet (23 13 meters) southwest of 
station A on line with left of six wireless masts, 30 5 
meters northwest of barbed-wire fence along Calle 
Bamo , marked with marble monument as at A, sub- 
stituting the letter B for A True bearmgs left of 
SIX wireless masts, 5 miles (8 km ), 218° OT 1 , church 
cross at plaza, 35 miles (56 km), 230° OTO, spike 
on red-roofed house near beach, 1 mile (16 lin), 
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Punta A'ienas, Magallanes, 1925 — continued 

255° 33' 4, extreme left pomt of island, 4 miles (64 
km), 306° or 2 

Station C IS about 2 miles (3 2 km ) north and 
slightly east of plaza Mufioz Gamero, on the grounds 
of the hipodromo or race-course of Punta Arenas 
In the northeast comer of the football-fiold, 84 5 
feet (25 76 meters) from the northeast goal-post and 
228 0 feet (69 49 meters) east of inner wooden fence 
surroundmg the race-track, marked by peg True 
bearmgs church spire, 1 mile (16 km), 39° 18' 4, 
flagpole on grand-stand, 300 meters, 76° 43' 8, left 
of six wireless masts, 2 miles (32 km), 212° 66' 6, 
light edge of house, one-fourth mile (04 km), 282° 
24' 8 

Ultima Esperanza, Magallanes, 1925 — ^Two stations were 
occupied Station A is a close reoccupation of 
C IW station of 1919, at Puerto Bones 400 meters 
north of the Sociedad Explotadoia's sheep freezer m 
open field at foot of small hill and about 400 meters 
northwest of the Bones wireless station It is 1664 
meters southeast of wooden sheep-race, 26 9 meters 
southwest of top of large rock, and 2430 meters 
northwest of wooden fence, marked by cross cut 
in rough native stone about 30 centimeters squaic 
at top, buned flush with ground True bearings 
top of nght side of left chimney at freezer, 4° 04' 6 , 
top of right side of right chimney at freezer, 9° 00' 4 , 
telegraph-pole, 400 meters, 221° 37' 7, right gable 
wireless office, 303° 26' 2, flagpole at freezer, 360° 
41' 3 

Station B IS 39 0 meters south 41° 38' 7 west from 
A, 7 16 meters southeast of sheep race, 17 68 meters 
northeast of wooden fence, marked by cross cut in 
lough native stone buiied flush with ground True 
beanngs nght side of right chimney at freezer, 3° 
10' 1, flagpole at freezer 338° 48' 0, nght side of left 
chimney at freezer, 357° 42' 8 

Valpaiaiso, Valparaiso, 1925 — ^Two stations were occu- 
pied Station A is an exact reoccupation of C I W 
station of 1917, about 8 kilometers southeast of 
Valparaiso, between two roads out of city which 
unite near Miradero O'Higgms monument, on well- 
defined level spot on top of very prominent ridge 
about 260 meters northwest of and below monu- 
ment, 7 meters from north edge, 66 meters from 
east edge, 10 meters from south edge, and 8 meters 
from west edge of level spot, marked by cross cut 
m rough native stone about 16 centimeters square 
on top 'True bearings white stone on hullside, 1 
mile (16 km), 72° 11' 5, peak on house m Val- 
paraiso, 8 kilometers, 153° 13' 6, letter A on O'Hig- 
gins monument, 341° GO'S 

Station B is 1620 feet (4938 meters) northwest 
of A, 16 4 feet (5 00 meters) southeast of a tree and 
186 feet (567 meters) northeast of a second tree, 
marked by cross cut m rough native stone about 22 
centimeters square on top True bearmgs left 
white monument at end of road m valley, 3 miles 
(48 km), 176° 47' 0, telephone-pole, one-fourth 
mile (04 km), 262® 25' 3, station A, 325° 06' 0 

Colombia. 

Barranca Bermeja, Santander, 1922— On property of 
'Tropical Oil Company, in outfield of baseball-field, 
on contmuation of firstr-base foul-hne about 200 feet 
(61 meters) east of first base, 92 feet (28 meters) 
north of northeast stone pier supporting house near- 
est gully runmng noith and south through property, 
and 507 feet (1545 meters) northwei^ of fourth 
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Bairanca Benneja, Santander ^ 1922— continued 

fence-post cast of house, marked by 1 by 2 mch (3 
by 6 cm ) surveyor’s peg driven flush with ground, 
Its center designated by a brass screw True beai- 
ings ^ble end of last house in row by river, 81® 
p3, base of figure 7 on tank No 7, 255® 53' 6, 
l^ower nght edge of right stack of power-house, 291® 
flagpole in front of club-house, 334® 

56 8 


Bogota, Cundinamarca, 1922— Two stations, A and B 
were occupied Station A is about 120 feet (366 
meters) northwest of C IW station of 1909 and 
1914, in field owned by Sefior Montana, east of Calle 
26, about one-half mile (08 km ) north of cemeteries, 
in small section of field about 200 feet (61 meters) 
square, mclosed by wire fence on three sides, 125 
feet (38 10 meters) southwest of southwest comer 
of hut inclosed by wire fence, 45 feet (13 7 meters) 
east of ditch, and 25 feet (76 meters) north of wire 
fence , marked by stake driven flush with surface of 
giound True beanngs top of bnck stack of factory, 
^® 58' 2, tower of Iglesia de la Monseirate, 312® 


Station B is about 200 feet (61 meters) northwest 
of station A, in northwest comer of southeast section 
of field divided off by wire fences, 22 1 feet (6 74 
meters) south of east-west fence, and 534 feet (1628 
meters) east of north-south fence, marked by 
wooden stake Ttue beanngs gable of house, 124® 
25'2, bnck stack of factory, 245® 17' 4 


Buenaventura, Bl Valle del Cauca, 1923— Close reoccu- 
pation of C I W station of 19()9, on left side of road 
luiining parallel to harbor as far as All-Amenca 
(-•able station, in small basin about 150 yards (137 
meteis) north of cable station, just below and south 
of top of ndge on which are rums of concrete stme- 
tuie, 38 feet (116 meters) northeast of road, and 
20 3 feet (619 meters) southeast of concrete post 
nearest road and cable station, marked by round 
boulder set flush with surface of ground, a <mll-hole 
designating center True bearing, cupola of church, 


Calamar, Bolivar, 1922— Close reoccupation of C IW 
station of 1909, in pasture field belongmg to Miel 
family, next to large cattle ranch, and on side of 
railroad farthest from river, west of second gate 
reached by followmg railroad north from railroad 
station, in cleanng about 200 feet (61 meters) from 
gate and 60 feet (15 meters) north of south fence, 
marked by wooden stake True bearings nght top 
edge of tall stump, 200 feet (61 meters), 93® 62' 8, 
telegraph-pole beyond curve m railway, 214® 69' 8 


(^ali, El Valle, 1923 — On property of brewery, on north 
bank of Cali Eiver, about 200 yards (183 meters) 
west of brewery buildmgs, about 250 feet (76 
meters) north of bank of ravme through which liver 
flows, 63 2 feet (1926 meters) south of wire fence 
beside small stream, 882 feet (2688 meters) north- 
west of base of very large tree, and about 75 feet 
(23 meters) southwest of mterseotion of wiie fence 
and stream, marked by wooden stake Tiue bear- 
ings base of spire on church, 2® 32' 7, electric globe 
at entrance to Majestic Hotel, 299® 07' 6, vane on 
dome of cathedral, 301® 31' 8 


Cartagena, Bolivar^ 1922 — Approximate reoccupation of 
CIW station of 1908, 1909, which could not be 
recovered because of a swamp, on small mound 
close by end of Fort La Tenasa nearest lock break- 
water, outside residential district Cabrero, and about 
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150 feet (46 meters) northwest of C IW station of 
1908, 1909, 32 feet (98 meters) south of comer of 
wall nearest breakwater, and 15 feet (46 meters) 
measured peiqiendicularly to wall, marked by 
irregular stone with' drill-hole m center 'True bear- 
ing hghthouse, 49® 61' 6 


Honda, To km a, 1922 — ^About 100 yards (91 meters) south 
of CIW station of 1909, on top of higher of two 
terraces facmg railroad, in direct hne of Carrera 12A 
mnnmg east and west through town, 29 feet (88 
meters) east of path leadmg up to hill, 50 feet 
west of edge of terrace facmg railroad, 
989 feet (3014 meters) northeast of northeast cor- 
ner of native house, and 38 feet (11 6 meters) south- 
west of southwest comer of stable, marked by 2-inch 
driven flush with surface of ground 
True beanng top of church tower, 344® 55' 6 


Injantas, Santander, 192^— On property of Tropical Oil 
Company at Infantas, the headquarters for well- 
drUImg operations, in mule corral at base of high 
hill upon crest of which are located the various 
camp buildings, about 400 feet (122 meters) south- 
southeast comer of saddle house, 360 feet 
(10 67 meters) west of base of lone tall tree stump, 
and about lOO feet (30 meters) west of roadway 
by peg True beanngs southeast comer of 
saddle house, 199® 11' 8, right gable of ventilator 
house, 236« 52-0, gable of mess-hall. 


La Playona, Choco,, 1922 — On coconut plantation La 
Playona, connected with the Cartagena Watei- 
Works, Ltd , on west shore of Gulf of Urabia, about 
16 iniles (24 km) south of Panama-Colombian 
boundary Ime, and about 7 miles (11 km ) south of 
Acandi, the nearest town, 47 paces north of north 
gate in wall surrounding house, and 17 paces south 
of shore-line, marked by a 3 by 3 inch (8 by 8 cm ) 
post 3 feet (09 meter) long, projecting 6 mches 
(15 cm ) above ground, to be replaced by a con- 
crete post 'Ttue beanngs rock in sea known as 
'"Sugar Loaf Rock,” 10 miles (16 km), 150® 46' 4, 
northeast post of veranda of office, 349® 64' 4 

Medellin, Antwquia, 1922— On top of small hill, near 
mtersection of contmuations of Bomboma and 
Heraldo streets, m Ime with Heraldo Street, 60 feet 
U8B meters) north of path contmumg Bomboma 
Strwt, 20 feet (6 meters) south of edge of bank of 
gully through which runs small stream, 12 feet (3 7 
meters), and 32 feet (98 meters) from cactus hedges 
east and west respectively, marked by stake driven 
flush with surface of ground 'IVue beanngs centei 
of base of Christ statue on hill, 23® 54' 0, cross on 
southwest tower of university, 164® 10'^, nght edge 
of stack of factory, 221® 25' 4, base of cross on high 
steeple of church, 277® 03' 2 

Puerto Bemo, Antioquia, 1922 — Close reoccupation of 
CIW station of 1909, on flat top of small hill 100 
feet (30 5 meters) high south of hotel, occupied bv 
three houses of employees of Antioquia Railroad, 24 
paces east of west edge of bank of Magdalena Rivei 
10 paces west of east edge of river bank, and 101 
paces southwest of southeast comer of wire fence 
around railroad quarters, marked by a 2-mch (5-cm ) 
square peg 'True beanngs gable end of rear house 
202® 16' 6, gable end of front house, 210® 63' 6, left 
gable of house at edge of hill, 267® 15' 4, nght gable 
of house at edge of hill, 260® 01' 6 
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W U>24 l92(V-Cl08e rooocupation of 

...Iw!, oa “Hacienda Ataraz^a” 

III ituin-il l.v Mi Hikkuih, half imlo (08 km ) north 
«*i Miv ii.irytm on Hanta Ana hill, on level plain 
V *!! I "'t J'' ditch, about 75 

11)1. K» I km ) ot uvci, 328 yards (300 meters) 
a«»> S yaida (197 moteis) east of 
Kt uiiuh IN tihiioKt in ditch, marked by concrete 
otu^ long, 25 centimeters square, 

fthont. 8 cmitimetorH above ground, let- 
*♦ I* i| *< .I,W U)21/* exact point marked by cross 
I my wmdmill ccntei, west of road, 84® 

^*r^**** lelephcmo-polo north of ditch, 137® 
»L* O, f iHf uxi Kauta Ana hiU, 330® 06' 5, left- 
♦ on hous*' on lowwoir, 339® 26' 8 


QuU^, ruhmihn, mt, 1026— Two stations weie occu- 
**i*l\a ^**^l***’f‘ *1 <»1 1024 iH a close reoccupation of 
( t\S Motion (»i 1008 and 1910 On hill called 
MhttMhiit, east, t*i eOy, about 600 yards (0 5 km) 
o»*»llM44t 'ilfing Itiji oi lull by rotwl from large house' 
Ml Viuuxud Hi in in fonn<‘ily owned by Julio Teran, 
♦* htiitu pntnt oJ lond ati<l iieai lemams of some 
Mhl tuttd 20 feet (6 metein) east from only 

pill 11 HiitaminK iiu east aide of lood True bear- 
»f>K inlliir iiu lull, 54® 17' 3, spiro on Santo 
Ihititiiigii ehiuehi 89® 22' 4, watoifall across valley, 
lid 21' S* right edge of small houso on hill, 337® 
11*4 


Ifi ItfJtV Htntiun A wtia domdy rooccupied, exact 
fMHvupnfam being impoaHiblc, since the station was 
nut iiiAiked m and the mud pillars have disap- 
p» aim! Owing to poor vtHibihty the marks used in 
i»tnild not bt* Hi^r»n Btation was marked by cross 
lit Md Hush with ground. Tmo bearings center 
id pnwfT^bnt^ Mrueium on hill, 4 miles <6 km ) , 0® 
!♦ rnrmminnt on lull, 4 miles (5 km), 91® 48' 7, 
light edgi* of snniH house on hill, 3 miles, (4 8 km), 
:M2 lb'6 


M»*tton if IS about 2 miles (3 2 km) west of sta- 
fioii .1, on grounds of **K«oucla do Artes y Officios” 
3 7 meter*! south of edge of bank of ravine across 
(loiti prison aiui north of *'EHouola do Carpmteiia,” 
nortiieasi of foot of wall of old reservoir, marked 
bv rtmende post 30 mchoH (76 cm) long and 10 
mrbf^i (25 m) wpiaro, lettered “C IW 1924, 

* ending 2 ineh<‘H (5 cm ) above ground, exact 
point iwarkeil by cross. True beaungs monument 
on hdb tWl” 43' 0, lightning-rod on tower of prison, 
IKK’ right <Hlg« of house on lull east of prison, 

2:13 ' 26' 0, Han Eoque church, 286® 54' 6, Santo 
ihuttmgo church, 299** 13' 3. 


iUohamtHh i'himtmruzo, 1024— Three stations were occu- 
tUMb Station A is probably an exact reoccupation 
of CM W. station of 1916. On highest point of a 
-iitiiill uiifiamcd hill, about 1,809 feet (660 
northwest fiom water-tanks loca^d on a mil call^ 
rvno (or I^ma) del Quito, about one-h^f mile 
(OJK kwO northwest of rmlroa<l station, 242 naeteis 
northciist of a large boulder and 17 2 metere east ot 
ri smaUcr boulder; marked by a marble-topped 
c<mrrct4^ momimont, 3 feet (091 meter) long and 
H itichea (20 cm) ^uare, reinforced 
wins iirojoctmg slightly above gro^d andjet^^eu 
1016/' exact point marked by a cross True 
Inwixigs. gable of distant ho^e, 16® 6^ 6, 
on Mount Oualac^, 

cnumdi. 301^ 62'-2, left-edge of water-tank, 312 
OH' 4 : catln^dral tower, 314® 26 9 
wAtion H in about 1.600 feot (06 
station A, on municipal property, about 1,000 teet 
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Ecuador — concluded 

Rwbamba, Chimborazo, 1924 — contmued 

(03 km ) northwest of Hotel Metropolitano and 844 
feet (25 7 meters) southeast from Meteorological 
Observatory, about 12 feet (37 meters) south of 
load leadmg from gate of grounds to observatory, 
80 paces fron^gatel and m Ime between the south 
comer of observatory and flagstaff used as mark, 
maiked by marble-topped concrete post, 3 feet (091 
meter) long and 8 mches (20 cm ) square, set almost 
flush with groimd, lettered "C I W 1924,” exact 
point mark^ by cross True bearmgs right edge 
of right water-tank, 243® 29^ 3 , flagpole on residence, 
297® 49 4 

Station C IS 165 9 feet (47 62 meters) southwest of 
station B, nearly on Ime through station B to nght 
edge of right water-tank whose true bearing is 243® 
28' 6 


Guiana 

Bartica, Bniish Guiana, 1923 — ^Near hospital landing at 
junction of Essequibo and Mazarum rivers, about 
60 feet (18 meteis) northeast of station of 1908, 
nearly m Ime of extension northward of street pass- 
ing hotel between rows of mango trees, 14 feet (4 3 
meteis) south of large mango stump on river bank, 
15 feet (4 6 meters) north of edge of street at pomt 
west of bend and about 24 feet (7 3 meters) east of 
mtersection of street passmg hospital, marked by 
cros^ m gramte stone bearmg letters "C I 23 ” True 
beanngs right gable of south part of hospital, 61® 
(KyO, east gable of cottage, 99® 16' 8, nght gable of 
hoube across Essequibo River, 15 miles (24 km), 
203® 59 0 

Cayenne, French Guiana, 1923 — ^Two stations were occu- 
pied Station A is exact reoccupation of C IW 
station of 1908 and 1918 In public roadway south 
of Botanical Gardens m eastern part of town, 236 
meters south of south garden gate, 10 feet (3 meters) 
east and 315 feet (96 meters) west of edges of 
ditches beside roadway, nearly in hne between two 
meridian monuments, each about 42 by 42 centi- 
meters, and 45 centimeters high, 2958 and 2618 
meters from north and south monuments respec- 
tively, marked by copper rod 15 centimeters m 
diameter, projectmg 1 centimeter from center of 
concrete slab 1 54 meters square True beanngs 
hole m south meridian monument, 0® 03' 7, east 
side of east gate-post at south entrance to Botanical 
Gardens, 167® 05' 5, hole in north meridian monu- 
ment, 179® 55' 9, center of westerly gate-post at 
southeast corner of Botanical Gardens, 206® 29 5 
Station R IS 830 feet (2530 meters) south of sta- 
tion A, m direct Ime with station A and east edge of 
east pillar of south garden gate, and 186 feet (667 
meters) east of square concrete post across ditch 
True bearmgs west edge of west leg of wireless 
tower, 161® 19 8, east edge of east pular of south 
garden gate, 167® 05' 9 

Georgetown, British Guiana, 1923 — ^Two stations were 
occupied Station A is exact reoccupation of 
C IW station of 1918, m grounds belongmg to 
and south of Botanical Gardens, near center of 
foimer DUrban race-course, 36 meters north of 
diamage canal along mside of course m old graded 
roadway which crossed course at right angles, 500 
meters north of wire fence along south side of field, 
17 meters west of fence which crosses field from 
north to south, about 4 meters west of ditch along 
east side of roadway, marked by concrete block 6 
by 6 by 24 mches (16 by 15 by 61 cm ) projecting 
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Guiana — contvnued 

Qeorgetovm, British Guiana, 1923 — continued 

slightly above ground and lettered 1 W 1918,” 
on top True bearings base of wmd-vane pole on 
ojQBice, 128® 38' 6, ball on lower wmd-vane, 128® 
69' 6, ventilator on west end of Queen’s College, 
284® 20' 6 

Station B is about 850 feet (259 meters) north- 
west of station A and about 300 feet (91 meters) 
southeast of C IW station of 1913, east of super- 
mtendent’s house, near eastern end of small mclosure 
used as pasture lot, 32 5 feet (9^ meters) from 
hedge to north, 56S feet (173 meters) from hedge to 
east, and 81 4 feet (24^1 meters) southeast of gate- 
post at entrance to lot, marked by hexagonal 
granite stone about 8 inches (20 cm) in diameter 
and 3^ feet (107 meters) long, projectmg about 6 
inches (15 cm) above ground, and lettered 
a cross near center marlang exact spot True bear- 
ings east gable of supermtendent’s house, 102® 46' 7, 
center of anemometer support on Botamcal Buildup, 
106® 06'3, ball below weather-vane on botanic^ 
buildmg, 106® 28' 1 

New Amsterdam, British Quiana, 1923--Exact reoccu- 
pation of CIW station of 1908 and 1918, north of 
city, on grounds of lunatic asylum, near northeast 
comer of large quadrangle used as playground and 
athletic field, 110 feet (333 meters) northwest of 
nearest comer of superintendent’s residence, 714 
feet (2176 meters) south-southeast of a 28^mch 
(71-cm ) tree, 453 feet (1331 meters) southwest of 
a 20-mch (51-cm ) tree at comer of tract, and 91 5 
feet (2739 meters) nearly due north of 28-mch 
(71-cm ) tree opposite dnveway to supermtendent’s 
residence across road, marked by a 3-mch (8-cm) 
brass screw near center of wooden post 6 by 6 by 24 
inches (15 by 15 by 61 cm ) set flush witn ground 
True bearmgs tip of water-tank left of east end of 
stockade, 23® 45' 4, northeast comer of stockade, 
26® 93' 4, outer comer of northwest foundation pier 
of Victoria block, 72® 16' 4, tip of square ventilat- 
ing cupola on A block, 76® 33' 8, tip of hexagonal 
cupola on C block, 83® 39' 6, 

Onverwacht, Dutch Guiana, 1923 — Close reocoupation of 
CIW station of 1908, at village on railway, about 
30 kilometers south from Paramaribo station, 4 feet 
(13 meters) south of path to cemetery running 
north at right angles to mam path with turnstile at 
entrance leading westward from store, 82 feet (25 0 
meters) north of main path, and 18 feet (53 meters) 
south of edge of forest, marked by large bottle set 
neck-up somewhat below surface, also by hardwood 
stake projecting about 1 foot (03 meter) above 
ground, 8 mches (20 cm ) from station True bear- 
ings spire of church with wmd-vane, 311® 66' 0, 
spire of church with cross, 322® 36'3 

Paramaribo, Dutch Guiana, 1923 — ^Two stations, A and C, 
were occupied Station A is an exact reoccupation 
of C I W station of 1908 and station A of 1918, near 
river, east of city, on tract of groimd formerly used 
as cncket-field, 12 feet (3 7 meters) south of edge of 
ditch along north boundary of field, 103 feet (339 
meters) from center of reference stone 23 mches 
(58 cm) long, projectmg about 5 mches (13 cm) 
above grotmd, set at ditch bank, 35 feet (10 7 meters) 
from center of embankment between two ditches, 
measured from pomt 124 feet (37 8 meters) west of 
nearer of two royal palm trees growmg on center 
embankment, and 216 feet (66 8 meters) east of 
nearer of two* canal gates, marked by o^g^^al ’hard- 
wood port, 6 by 6 by 24 mches (15 by 1^ bjr 61 cm ) 


SOUTH AMERICA 
Guiana — concluded 

Paramaribo, Dutch Guiana, 1923— continued 

set flu^ with ground, a brass bolt m top marking 
exact spot True bearings east gable of pubhc 
works buildmg, 53® 62'!, left spire of Cathohe 
chmch, 86® 03' 7, right spire of Cafliohc church, 86® 
32' 7 , south gable of distnct commissary, 95® 07' 7 
station C, 326® 02'3 ' 

Station 0 IS 2113 feet (6435 meters) southeast of 
station A, and 33 feet (10 1 meters) north of bridge 
crossmg ditch, marked by large granite rock set 
flush with ground and lettered “C I ”, a cross mark- 
ing exact pomt True bearmgs spire on court- 
house, 74® 17' 8, left gable of commissary, 114® GO'S 

St Laurent, French Guiana, 1^3 — ^Two stations were 
occupied Station A is m plot of ground used as 
athletic field m eastern part of village, on extension 
of center-lme of Rue Marceau, west of hedge of 
bamboo behmd which runs a hght tramway for 
push cars, 134 1 feet (40 87 meters) southeast of 
iron lamp-post set m concrete base, standmg in 
center termmus of street, and 343 feet (1042 
meters) southwest of westerly football goal-post at 
southerly end of field, marked by granite stone 
about 24 mches (61, cm,) long and about 7 mches 
cm ) square, set flush with ground and lettered 
Cl” 'True bearmgs ornament at east gable of 
^all house, 54® 19' J9, ball at base of cross on 
Catholic church, 192® 39' 9, ornament at east gable 
of Mr Gougis’ residence, 205® 55' 7 

Station B is 177 7 feet (64 16 meters) south of sta- 
tion A, m direct Ime with station A and east orna- 
ment on roof of Mr Gougis’ house, and 748 feet 
(2280 meters) north of barbed-wire fence runmng 
east and west; marked by granite stone 24 by 6 
by 18 mches (61 by 15 by 46 cm), lettered “C.I,” 
exact pomt mdicated by cross True bearmgs east 
gable of market buildmg, 184® 46'3, west ornament 
of Mr Gougis’ house, 204® 41' 0, east ornament of 
Mr* Gougis’ house, 205® 55' 0 

Paraguay 

Conce'pcioni, 1925 — ^Two stations were occupied Sta- 
tion A IS a practical reoccupation of C I,W sta- 
tion of 1913, on waste land east of town, about one- 
third mile (03 km ) northeast of church, 653 meters 
southeast of southeast comer of fence mclosmg 
small lot (north lot of two), 383 meters northeast 
and 23 meters south of two small trees respectively , 
marked by bone projectmg 2 inches (5 cm ) above 
ground True bearmgs spike on left end of large 
buildmg, 64® 09' 8, left edge of church steeple, 57® 
42'3, left edge of native house, 200 meters, 90® 
19' 0 

Station B is 903 meters east of A, 226 meters 
north of a wire fence, and 80 meters north-north- 
west of a dead tree-trunk, marked by bone project- 
mg 1 mch (25 cm) above Mound True bearmgs 
sp±e on left end of large building, 64® 01' 0; left 
edge of church spire, 66® 17' 3, left edge of native 
house, 100® m 8, station A, 112® 38' 6 

San Salvador, Alto Paraguay, 1926— On ground formerly 
used as meat-packmg plant of Armour Company, 
three-fourths mile (13 km), east of Paraguay 
River, on hill about one-half mile (08 km) east of 
buildings of old packmg plant, 423 meters northeast 
of northwest comer of fence mclosmg manager’s 
house, and 7 4 meters south of wooden electne-hght 
pole, marked by peg True bearmgs lirfitmng-rod 
on tall chimney, one-half mile (08 km) 99® 32' 9, 
center edge of water-tank, one-half mile (03 km). 
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&a% Salvador, Alto Paraguay, 1925 — continued 

121® 55^0, lightmng-rod on large building, one- 
eighth mile (02 km), 355® 32' 8 

Tnmdad (Asuncion), 1925 — ^Probably about 50 meters 
southeast of C I W station of 1913, in Trinidad, a 
suburb of Asuncion, near top of small hill in field of 
Botamcal Gardens, north of path leading from rail- 
load station to home of diiector, practically m Ime 
between two tall pahn trees, 9 3 meters southeast 
of one and 204 meters northwest of the other, and 
77 paces southeast of comer of cement house, 
marked by cross in rough native stone projectmg 4 
inches (102 cm) above ground Former station 
could not be reoccupied, due to construction of 
cement house nearby True bearmgs right edge of 
led-roofed house, 5 miles (8 km), 64® 33' 4, chim- 
ney of house, 600 meters, 161® 22' 9, wmdmill, 

3 miles (5 km), 307® 40' 2 

Peru 

Arequvpa, Areqmpa, 1923, 1924, 1926 — ^Two stations, A 
and B of 1912 and 1917, were reoccupied m north- 
east pait of giounds of Arequipa branch of Harvard 
Astronomical Observatory, about 5 kilometers north- 
east of Arequipa Station A is 1067 meters and 
19 5 meters from north wall and east wall 
lespoctively, 1924 meters northeast of northeast cor- 
nel of building over 13-mch telescope, and 244 
meters north of northeast comer of transit room, 
marked by deep cross m limestone rock about 16 
inches (41 cm ) square and 7 mches (18 cm ) thick, 
buried about 16 mches (41 cm) below surface of 
cultivated garden Tme bearings nght spire of 
Caima church, 31® 35' 1, tip of dome of smaller 
church, 39® 35' 9, spire of Panoarpata church, 332® 
54' 8 

Station B is 152 meters east of station A, m 
northeast comer of mclosure, 4 1 meters from north 
wall, and 475 meters from east wall, marked by 
limestone post 6 by 6 by 14 mches (15 by 15 by 36 
cm ) , set so that the top is about 14 mches (36 cm ) 
below surface of cultivated garden, a cross markmg 
exact spot True bearmgs tip of dome of small 
cliurch in Arequipa, 39® 44' 3, spire of church across 
valley, 333® 01' 7, ball on tower of house m valley, 
336® 35' 5, church spire m Carmen Alto, 358® 32' 6 

In 1^6 two new Nations designated C and D were 
established Station C is southeast of stations A 
and B on grounds of the Arequipa Golf Club, east 
of mam part of city, 30 meters east of cliff edge at 
liver bank, and 60 meters north of the southwest 
comer of club-house This station was not com- 
pletely occupied and was abandoned owing to 
prospective construction of high-voltage power-lme 
nearoy True bearmgs southwest comer of club- 
house, 13® 30' 4, church spire m Arequipa, 44® 45' 2, 
church spire m Areqmpa, 71® 41' 6, southwest cor- 
ner of director's residence at Harvard Observatory, 
163®23'6 ^ , 

Station D IS m an open cultivated field about 
5 kilometers southeast of observatory, and about 1 
kilometer southeast of C, nearly m Ime with stations 
A and C, about 275 meters north of a dry nver bed, 
58 0 meters north of a one-story stone house, and 3 
meters east of an irrigation ditch, marked by brass 
tack m peg driven Audi with ground True bear- 
mgs Yanaguara (iurch spire, 2 miles (32 km ) , 103® 
22' A, southwest comer of director's residence at 
Harvard Observatory, 162® 34' 1 , nght spire of San 
Antomo Church at Miraflores, 2 miles (3 2 km), 
308® 22'! 


SOUTH AMEEJjCA 
Pbeu — continued 

Chimbote de Amazonas, Loreto, 1924 — On south bank 
of Amazon River, at cattle ranch and wood station 
for nver steamer, on highest pomt of hill on which 
lanch house is located, and about 150 feet (46 
meters) east of house 

Huancayo Observatory, 1921-1926— Absolute observa- 
tions for control of magnetograph records have been 
made weekly at the regular observmg-piers of the 
observatory smce its completion in 1^2, prior to 
which occasional observations were made in a small 
buildmg called “Frame” Occasional observations 
have also been made by field observers of the 
Department who have visited the observatory for 
the purpose of making comparison of instmments 
A full description of the observatory will appear 
with the publication of the magnetograph results 

Iquitos, Loreto, 1924 — ^Proximate reoccupation of C I W 
station of 1910 Two stations were occupied on 
football-field m southwest comer of Plaza 28 de 
Julho Station A is 1193 feet (3636 meters) north 
from doorsill of only brick house m vicimty, 60 
paces northwest from white stone public toilet house, 
306 feet (93 3 meters) west from lamp-post, which 
IS almost m direct range with ball on monument m 
northeast comer of plaza, marked by concrete block 
8 by 8 mches (20 by 20 cm ) on top, lettered *‘C I W 
1924,” exact pomt marked by brass rifle shell Tme 
bearmgs cross on church, 228® 37' 6, ball on monu- 
ment, 265® 09' 1 

Station B is 2717 feet (82 82 meteis) from sta- 
tion A and in direct Ime to ball on monument, 34 
feet (104 meters) west of lamp-post nearly m Ime 
with monument, marked by concrete block, 7 by 7 
inches (18 by 18 cm ) on top, exact pomt marked by 
brass rifle shell 

JuUaca, Funo, 1923, 1924, 1926— Two stations were occu- 
pied Station ^ IS exact reoccupation of C IW 
station of 1912 and 1917, m the pampa, one-half 
mile (0 8 km ) southwest of town, in hne with innei 
edge of west wall and 420 feet (1280 meters) north 
of north wall of mins of old mud and stone house, 
and 66 paces east of edge of road running along west 
side of pampa, marked by stone 8 by 8 by 20 mches 
(20 by 20 by 51 cm), set so as to project about 1 
inch (3 cm) above groimd, a cross marking exact 
spot True bearmgs tip of water-tank at railroad 
yards, 216® 19' 4, gable over entrance to tennis-club 
grounds, 217® 50' 0, cross on La Merced Church, 223® 
19' 0, northeast comer porch-post at extreme left of 
residence, 273® 01' 8 

Station B is 265 3 feet (80 86 meters) southwest of 
station A in direct Ime from cross on La Merced 
Church through station A, marked by rough stone 
about 18 mches (46 cm ) long set so as to project 
about 2 mches (5 cm ) above surface, a cross mark- 
mg exact spot True bearmgs tip of water-tank at 
radroad yards, 217® 08' 4, gable over entrance to 
tenms-club grounds, 219® 08' 4, cross on La Merced 
Church, 223® 19' 0, comer porch-post at extreme left 
of residence, 266® 31' 2 

La Merced, Junm, 1924 — ^Two stations were occupied 
Station A IS a close reoccupation of C I W station 
of 1912, m a cornfield between town and river, two 
streets east of mam street of town, on a lugh bank, 
above nver, about 300 yards (274 meters) east of 
church, 200 yards (183 meters) north-northeast of 
buildmg of Sociedad Filarmomca, and about 50 feet 
(15 meters) west of edge of bluff, marked by con- 
crete block about 12 mches (80 cm) square and 
set 6 mches (15 cm ) below surface 'True bearings 
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La Merced, Junin, 1924 — continued 

northeast comer of Pilarmonica building, 32® 17' 3, 
northwest comer of Dr Pinto's house, 71® 3(y 1 
Station B IS a close reoccupation of the 1912 dip 
station, in front and 52 feet (158 meters) from the 
door of old Filarmonica buildmg, formmg north 
apex of a triangle with third and fourth trees along 
lane leadmg from buildmg, bemg 12 feet (3 7 meters) 
from each tree, marked by concrete block 8 mches 
(20 cm ) square, lettered “Cl W 1924," exact point 
bemg marked by bottlenneck embedded m concrete 
True bearing northeast comer of church just above 
stone foundation, 159® 57' 4 

Lima, Lima, 1924 — ^Two stations were occupied Sta- 
tion D IS a close reoccupation of C I W station B of 
1918, inside of race-course or hipodromo of Jockey 
Club of Lima about 25 kilometers southwest of 
palace, 120 meteis south of grand-stand, and 480 
meters south of finishm g~p ost on race-track, maikcd 
by brass rod m middle of cylindrical concrete monu- 
ment which is 18 mchos (46 cm ) in diameter and 
2 5 feet (076 meters) long set flush with ground 
True bearmgs cioss on church dome, three-fourths 
mile (12 km), 127* 12' 6, flagpole on pavilion, 
200 meters, 199® 19' 7, wireless tower, 5 miles 
(8 km ) , 215® 07' 7, left spike on Spanish Arch, one- 
half mile (08 km), 235® 46' 5 
Station B IS a close reoccupation of C IW sta- 
tion C of 1918, 4877 meters southwest of t>, and 
449 meters northwest of center of flower garden, 
marked by brass rod m concrete as at A True 
bearmgs cross on church dome, 131® 61' 8, flagpole 
on pavilion, 202® 51' 7, wireless tower, 215* 0^4 

Mollendo, Areqmpa, 1924 — ^Two stations were occupied 
Station A IS a close reoccupation of C IW 1917 
station, one-half mile (0 8 km ) north of do(^, one- 
eighth mile (0 2 km ) west of mam street, south of 
town cemetery It is slightly west of line of south- 
east fence of cemetery, 836 feet (2548 meters) 
south of southeast corner of cemetery, and 195 0 feet 
(5944 meters) northwest of stone mclosure, maiked 
by bottle buned 6 inches (15 cm ) below ground 
True bearmgs cross on hill, 1 mile (16 km), 149® 
08' 4, spike on red roof, three-fourths mile (15 km ), 
216® 16' 5, left spire of church, 1 mile (16 km), 
322® 38' 4 

Station B is 402 feet (1225 meters) west of A 
and 130 feet (39 6 meters) south of southwest cor- 
ner of cemetery, marked by bottle buried 6 inches 
(15 cm) below ground 'True bearings cross on 
hill, 156® 01' 9, left spue of church, 318® 11' 1 

Paita, Pvwra, 1924 — ^Exact reoccupation of C IW sta- 
tion of 1912 On blufl east of town, on town side 
of new cemetery on bank of deep gully, 486 feet 
(1481 meters) southwest of northwest corner of 
cemetery and 27 feet (082 meter) northwest of 
pomt m Ime with northwest wall of cemetery, 
marked by cross cut m boulder 7 mches (18 cm ) 
m diameter and projecting 3 inches (8 cm) above 
ground True bearmgs (1912 values) base of cross 
on plam, 10® 06' 3, flagpole on custom-house, 105® 
17' 7, center of cross over cemetery gate, 268® 69' 8 

Piura, Piwra, 1924 — ^Two stations were occupied Station 
A IS a close reoccupation of C I W station of 1912, 
in middle of dry bed of Piura River, about one- 
fourth mile (0 4 km ) north of bridge and opposite 
largest of group of three houses on west bank of 
river True bearing light-post at west end of 
bridge, 8® 03'^ 

Station B is about three-fourths mile (12 km) 
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Piura, Piura, 1924 — contmued 

northwest of station A, southwest of railway star 
tion and directly south from wireless tower, at edge 
of bushy scrub, m Ime with west fence around rail- 
way yards and 2447 feet (7458 meters) south from 
concrete base of wireless tower, marked by concrete 
post one meter long, 30 centimeters square, and 
extendmg 20 centimeters above ground, lettered 
“C I W 1924," exact pomt marked by a cross True 
bearmgs pomt of ornament on north ventilator, 
Marconi ofElce, 33® 07' 6, base of cross on watch- 
tower half mile (08 km) west of town, 90® 53' 3, 
head of nearest angel with trumpet on church tower. 
273® 52'5 

Puerto Bemvudez, Jwmn, 1924 — ^Two stations were occu- 
pied Station A IS a close reoccupation of C IW 
station of 1912, on top of ]^gh bank on west side 
of Pichis River, about one-third mile (06 km) from 
wireless station, 50 yards (457 meters) northeast of 
northeast comer of remains of old house of Gumer- 
emdo Rivero This location is up nver a short 
distance from buildmgs of present Rivero planta- 
tion and about half mile (08 km) north of star 
tion B 

Station R IS on west bank of Pichis River near 
mouth of small creek which joins river about 600 
feet (183 meters) above wireless station, almost m 
front of buildmg formerly used as a government 
commissary, 66 feet (20 meters) from north end of a 
section of stone paving and 12 feet (37 meters) 
toward nver from edge of pavmg, marked by gran- 
ite stone about 10 mches (26 cm ) square and about 
J? Bet shghtly below surface, lettered 

C I W 1924 " True bearings left edge at bottom 
of top section of southwest wireless mast, 95® 44' 6, 
center of east leg at bottom section of north wire- 
less mast, 135® 20' 0 

Quebrada Puma Yaca, Loreto, 1924 — On right bank of 
Pachitea River, about 15 miles (24 W) below 
Puerto Leguia, on gravel beach, about 150 feet (46 
meters) down-stream from mouth of a cieek called 
Quebrada Puma Yaca 

Ean Lorenzo Island (Callao Harbor), Lima, 1924r-About 
60 feet (18 meters) north of C IW station of 1908, 
1912, and 1914, on small bay formed by a rocky 
point, near buildmg marked “Deposito de explo- 
sives,” directly m front of dooi of underground 
magazine, about 10 feet (3 meters) from edge of 
water at high tide, and 20 feet (61 meters) from 
edge of road True bearings flagpole on Caleta 
Paraoso, 325® 17' 7 

Tarma, Junin, 1924— Close reoccupation of C I W sta- 
tion of 1912 South-southeast of town on shghtly 
rismg ground near base of moimtam, about one- 
fouith mile (04 km ) south-southeast from cathedral, 
and 31 feet (94 meters) from large pamted cross, 
marked by concrete block about 8 mches (20 cm) 
square, cross in the center marks exact point True 
bearmg cross on cathedral, 164® 12' 5 

Uruguay 

Colon, Colegio Pio, Montevideo, 1925 — ^Two stations 
were occupied Station A is a close reoccupation 
of C I W station of 1913 and 1919, on grounds of 
Colegio Pio, m path between cultivated fields, 562 
meters south of center of doorway of old astronomi- 
cal observatory bmldmg, ^0 meters southeast of 
east comer of small bnck buildmg, 43 meters north- 
west of telephone-post standmg 7 1 meters from wire 
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Colon, Colegw Pio, Montevideo, 1925 — continued 

fence, marked by peg True bearings spire on 
college chapel, 221® 7, right edge of brick build- 

mg, 254° 31' 9, left side of t3ephone-pole, near base, 
321® 23' 3 

Station B is about 90 meters northwest of 2 I, 460 
meters northwest of north comer of small bnck 
building, and m center of footpath between culti- 
vated fields, marked by peg 'True bearmgs spire 
on college chapel, 232° 22' 7, right edge of small 
bnck buildmg, 291° 68' 0, left edge ol telephone- 
pole, 319® 06' 8 

Venezuela 

BarceloTia, Anzoateqm, 1923 — ^Two stations were occu- 
pied Station A is close reoccupation of C IW 
station of 1913, in northwestern part of town, about 
6 blocks north and 2 blocks west of northwest cor- 
ner of mam plaza, in direct line of row oi houses 
Tme beaimgb cross on lone house, 126® 48' 1 , left 
towel of twm towers, 303° 49' 4, right tower, 304° 
30' 2 

Station B is about one-half mile (0 8 km ) north- 
west of mam plaza and about one-fourth mile (04 
km ) noithwest of hospital and rums of old fort, 250 
paces northwest of station A, 760 4 feet (231 77 
meters) southeast of lone house and almost m Ime 
with front line of house extended, and about 20 
paces northeast of edge of cactus jungle, marked by 
tapering hardwood stake 28 mches (71 cm ) long, 3 
mches (8 cm) m diameter at lower end, set with 
large end down, top projecting about 6 mches (13 
cm) above ground, a brass screw markmg exact 
pomt True bearmgs cross on house, 133° 12' 8, 
left tower of twm towers, 302° 54' 0, right tower, 
303° 24' 8, tip of tower of church at mam plaza, 
320° 41'^ 

Barqummeto, Lara, 1922 — Close reoccupation of C I W 
station of 1912, about three-fourths kilometer north- 
northeast of church, on first elevated ground beyond 
edge of town, 37 meters east of easterly edge of 
small stone quarry, 26 meters east of easterly edge 
of smaller excavation, 97 paces east of road passing 
just west of quarry, 72 meters south-soulhwest of 
nearly buried fragment of petrified tree and 4 meters 
west of center of depression which is 5 meters south 
of approximate center of piece of petnfied tree, 
marked by fragment of haid stone about 36 centi- 
meters long, projectmg about 5 centimeters above 
ground, a notch in sharp upper edge markmg exact 
point True bearmgs head of statue on left of two 
similar domes, 7° 20' 1, knob on right dome, 7® 43' 9, 
tip of dome seen just to left of right wireless tower, 
19® 17' 0, tip of dome of San Juan Church, 42° 
27' 0, base of cross on monument, 309® 08' 8, spire 
of small church, 356° 05' 2 

Caracas, Federal District, 1922 — ^Two stations were occu- 
pied Station A is exact reoccupation of C IW 
station of 1905, 1912, 1913, and 1914, on same hill 
as observatory, 63 2 feet (19 26 meters) northeast of 
northeast comer of observatory, 336 feet (1024 
meters) northeast of center of round instrument- 
pier, 43 feet (131 meters) east of center of large 
boulder, and 49 feet (14 9 meters) southeast of cen- 
ter of large rectangular pier, marked by hole m top 
of marble post 3 5 by 6 by ^ mches (9 by 15 by 69 
cm ) projectmg about 2 inches (5 cm ) above ground 
and lettered on top ‘'C I 1905 ” 'True beanngs 
apex of gateway to large mclosure, 175° 02' 8, east 
spire of Pantheon Nacional, 240° 14' 3, dock tower 
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Caracas, Federal District, 1922 — contmued 

facing Bohvar Square, 259® 48' 3, south spire of 
church m eastern edge of city, 268° 42' 5 
Station B is on observatory grounds, about 300 
feet (91 meteis) southwest of station A, on low hill- 
top, 193 0 feet (58.83 meters) west of southwest cor- 
ner of observatory, 540 feet (1646 meters) south- 
east of telephone-pole 32 feet (98 meters) from 
edge of road embankment to north, and 20 
feet (6 1 meters) from edge of road embankment to 
south, marked by rough stone about 4 by 8 by 24 
mches (10 by 20 by 61 cm), projectmg about 2 
mches (5 cm) above surface, a cross near center 
markmg exact pomt True bearmgs spire of small 
church, 138® 10'2, apex of gateway to large 
mclosure, 177® 12' 4, spire of church just south of 
capitol buildmg, 264° 32' 0, north spire of large 
church in eastern part of city, 267° 31' 8, south spire 
of large church m eastern part of city, 267° 42' 2 

Carupano, Sucre, 1923— Exact reoccupation of C I W 
station of 1913, west of central part of town, 1% 
feet (579 meters) southwest oi southeast coiner of 
cemetery, and 1^ feet (390 meters) south of south 
wall of cemetery, measured from jimction with 
stone partition wall, marked by large angular stone 
about 26 mches (66 cm ) long, projectmg 4 mches 
(10 cm) above ground, notch m sharp uppei edge 
markmg exact spot True bearmgs base of cross 
over cemetery gateway, 175® 39' 0, ball at top of 
lighthouse, 182° 52' 0 

Castilletes, Guajira, 1926 — On western shore of entrance 
to lagoon, on an area free from undergrowth, about 
150 yards (137 meters) south-southeast from tide- 
gage house of Caribbean Petroleum Company, 
marked by brass screw m top of cement marker 
and witnessed by a timber 2 by 4 inches (5 by 10 
cm) about 10 paces due south True bearmgs 
stake on hill across lagoon, about 1 5 miles (2 4 km ) , 
137° 18' 0, peak ‘'Nelhte” m highest visible range, 
177° 51' 7, signal m Castilletes village, 230° 27' 5 

Ciudad Bolivar, Bohvar, 1923 — ^Two stations were occu- 
pied Station A is an exact reoccupation of C I W 
station of 1913 On north side of Orinoco River m 
State of Bermudez almost directly across from cen- 
tral part of city, near second group of large boulders 
below village of Soledad, 401 feet (12 22 meters) 
north of deep cross cut m top of boulder about 12 
feet (4 meters) long, extending about 4 feet (12 
meter) out of ground, of hghter color than others 
m group, this cross bemg m range between station 
and cross on church , marked by gramte stone 3 by 8 
by 26 mches (8 by 20 by 66 cm ) lettered “C I ”, 
with cross at center, set so as to project about 1 inch 
(3 cm) above ground, and with much larger end 
down True bearmgs flagstaff at comer of igovern- 
ment buildmg at Bohvar Square, 1° 28' 4, short 
standard at top of telegraph tower on south side of 
nver, 11° 22' 0, short standard at top of telegraph 
tower on small island near mid^e of nver, 42° 36' 1 , 
cross on tower of Cathohc church, 355° 29' 6 
Station B is near bank of nver, 75 feet (22 9 meters) 
directly west of station A, about 40 feet (12 meters) 
southeast of shed, marked by granite stone about 
8 by 10 mches (20 by 25 cm ) on top, projectmg 
1 mch (3 cm ) from ground, and lettered I ’23,” 
a cross markmg exact pomt True bearmgs top 
pomt of telegraph tower west of church, 10° 01' 3, 
top of cross on tower of Catholic church, 3^° 22' 2 

Isla Pajaro, Zulia, 1922 — On small uninhabited island, 
about 150 meters long, 26 meters wide, rismg 3 or 4 
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Venezuela — concluded 

Isla Pajaro, Zulm, 1922— continued 

meters above level of lake, about 9 kilometers south- 
ea^ of Maracaibo, near opposite shore and about 
1 kilometer southeast of Isla Providencia on which 
leper colony is isolated, at a pomt on island 58 5 
meters from southern end, 17 meters from easterly 
side, and 7 meters from westerly side, marked by 
post 50 centimeters long and 9 centimeters m 
diameter, a small copper nail markmg exact spot 
True bearmgs left tower of cathedral, 122® 12' 6, 
right tower of cathedral, 122® 20^3, tall church- 
steeple in Maracaibo, 123® 24' 6, tip of octagonal 
cathedral-tower in Maracaibo, 124® 39' 2, tip of 
tower at leper colony on Isla Providencia, 159® 13' 0 

JLct Ceiba, Ttupllo, 1922 — ^About 360 meters south of 
railway station, near shore of lake, 30 0 meters south 
of crooked palm tree, about 25 meters south of 
C I W station of 1912 The general location is 
unsuited for a permanent station 

Maracaibo, Zulia, 1922— Olose reoccupation of C IW 
station of 1912, on government land, m plain north- 
west of town, about 3 kilometers from wharf end of 
tram-line, about 180 meters at nght angles northeast 
^om toam-lme at only cut between Maracaibo and 
Bella Vista, east of wide sandy trails, 39 50 meters 
east of fence-line across sandy road, and 270 meters 
^uth of thorny tree, marked by hardwood stake 
Irue bearmgs center of windmill, 73® 39' 5, central 
mam castmg on wmdmill, 181® 27' 2 
See also Isla Pajaro 

Puer^ (^bello, Carahobo, 1922 — Close reoccupation of 
C I W station of 1912, south of town m Ime with 
front wall of cemetery and 183 76 meters east of its 
northeast comer, and 23 meters west of southwest 
comer of shack mclosure formed by rough, split 
bamboo palings, marked by atone about 5 by 25 by 
50 centimeters, projecting about 5 centimeters above 
surface of ground True bearmgs flagpole on fort 
on hill, 80® 42' 7, base of pole on far end of meat 
cannery, 197® 41' 9, base of pole on near end of 
meat cannery, 199® 29' 7, base of pole on northwest 
comer of new part of cannery, 199® 58' 9 

Soledad, Bermudez, 1923— See Ciudad Bolivar 

Zapara Island, Maracaibo,, 1926 — Near Ashing village on 
west aide of Zapara Island which is about 3 miles 
(4 8 km ) southeast of east end of San Carlos Island, 
about 300 yards (274 meters) from west shore of 
island, marked by cement post True bearings left 
edge of Pescadores Island, 13° 34' 6, cross on Taos 
Island, 74® 39' 1 , native shack at head of lagoon, 
43' 8, blazed tree 60 paces west of lagoon, 213® 

37' 1 

ISLANDS, ATLANTIC OCEAN 
Azores 

Angra, Tercetra, 1926 — Observations were made on the 
non-magnetic pillar established by the Meteor- 
ological Service, on grounds of old Port Sebastian, 
about 0 5 kilometer east of Angra, m front center 
of mclosure, about 10 meters from sea wall and 
about 15 meters from buildmg on inland side True 
bearmgs top seaward edge of lighthouse across har- 
bor, 26® 44' 3, geodetic marker on Monte Brazil, 40® 

17' 2 

Horta, Fay at, 1925 — ^The magnetic observation pillar on 
grounds of Meteorological Observatory at Horta was 
occupied, about 30 meters east of north end of 
observatory and about 10 meters northeast of La 


ISLANDS, ATLANTIC OCEAN 
Azores — continued 

Horta, Fayed, 1925— contmued 

Place pillar It is of marble and unlettered True 
bearing clock tower, 192® 31' 1 

Ponta Delgada, San Miguel, 1926— Obsavatiom were 
made oa p^are established by Colonel C A Chaves, 
director of Meteorological Service of the Azoises, 
within walled mclosure at rear of his residence Sta- 
tion A IS a pillar 5 2 meters from south wall of gar- 
den buUt for azimuth and magnetometer observa- 
tions True bearmgs mean of two crosses on near 
low wall of garden, 159® 59^ 0 ('These two crosses 
represent the hne of oollimation with vertical 
circm right and left respectively of instrument used 
by Colonel Chaves, when sighted on the mark on 
distant mountam, too high to be obseived with 
magnetometer telescope, and often obscured by 
fog) 

Station A + 7 is station A with a block placed 
on the top to raise observer's mstrument 7 centi- 
meters to the height of the mstrument of Colonel 
Chaves on the same pier, because of mtense local 
disturbance 

Station AA is pier within non-magnetic hut, 11 4 
meters east of station A, 6 3 meters from east 
wall and 69 meteis from south wall of garden 

Ponta Delgada, C, San Miguel 1925— Reoocupation of 
pmar erected by Colonel C A Chaves, director of 
Meteorological Service of Azores, aad called Pico 
do Vigano, about ID kilometers along road north- 
^^st f]^m city, near southwest comer of pasture 
about 08 kilometer along ummproved road north 
of naam road, about 025 kilometer east of British 
wireless station, 25 meters southeast bf wall along 
road and 10 meters northeast of ditch along south- 
west side of pasture A block 7 8 centimeters thick 
was placed on pillar to raise mstrument to same 
height as that used by the Meteorological Service 
True bearmgs northwest comer of dwelling at 
wireless station, 78® 38' 0, maiker on Pico do 
Vigano, 185® 25' 7 


Ponta Delgada, Observatory, 1925 — Observations were 
n^de on grounds of Magnetic and Seismological 
Obseivatory of San Miguel The exterior pillar of 
obse^atory has been designated station B, and is 
on observatory grounds, 6 kilometers north of city 
on plateau known as Paija de Cima, south of path 
leading from residence to absolute house, 60 97 
meters southeast of central pillar of absolute house, 
and about equally distant from direct-readmg and 
photographic-magnetograph rooms Pillar is of 
marble, 1 2 meters m height, which was mcreased by 
use of block 7 8 centimeters thick to raise C I W 
magnetometer 26 to height of observatory magneto- 
meter 28 True bearmgs copper nail in conduit 
near thermograph buildmg (for use with magneto- 
meter), 177® 31' 7, geodetic marker on Pico do 
Arrenegado, 177® 32' 3 

Central Pillar is in absolute house and Central 
Pillar -[-7 IS the same pillar with block 7 centi- 
meters in thickness to raise magnetometer 26 to 
same height as that of magnetometer 28 True 
bearing geodetic marker on Pioo do Arrenegado, 
1^° 38' 0 ('Two crosses on marble tablet m wall 
about 30 meters distant for use with magnetometers 
and when distant mark is obscured bear respectively 
1^® 23'0 and 180® 53' 0, the mean bemg that of 
the distant mark ) 

Earth-Inductor Pier m absolute house was also 
used for inchnation observations during intercom- 
parison of instruments 



286 


Land Magnetic Observations, 1921-1926 


ISLANDS, ATLANTIC OCEAN 
Azgbjeb— concluded 

Santa Cruz, Flores, 1925— Observations were made on 
most easterly of three magnetic observmg pillars 
on grounds of Meteorological Observatory, tins 
pillar IS of marble and has been designated by the 
Director of the Meteorological Service as “Pillar A, 
about 40 meters west of wall around observatory 
building, and about 30 meters south of wall along 
road leadmg from town Block of wood 7 8 centi- 
meters thick was used on pier to raise magneto- 
meter 26 to height of that of magnetometer 28 used 
by Meteorological Service True bearings stone 
marker of Diabelha, 56“ 10' 3, round knob on chim- 
ney top, 250 meters, 79“ 07' 3, stone marker of 
Fontamhas, 147® 34' 0 

Bahamas 

Albert Town, Fortune Island, 1922— On rocky pomt, 
about 94 5 feet (2880 meters) northeast of island 
commissioner’s house and about 17 feet (5 meters) 
southeast of edge of chff, approximately m center of 
projection of street running m front of commis- 
sioner’s house, and about 44 feet (13 meters) north- 
east of government ram-gage, marked by brass 
nail m stSce driven mto crack m natural rock, 1 foot 
(0 3 meter) beneath surface, the whole bemg covered 
by small pile of rocks True bearmg small orna- 
ment on roof of house across road, 257* 36' 4 

Bight Settlement, Cat Island, 1922— West of roadway m 
front of comimssioner’s office and residence, about 
60 feet (18 meters) east of tide-water, 269 feet 
(820 meters) west of fence along front of grounds 
and 43 1 feet (13 14 meters) north of nearest edge 
of heavy concrete base of flagpole standing near 
entrance upon small wharf almost directly m front 
of gate leadmg to commissioner’s office, marked by 
concrete post 6 by 6 mches (15 by 16 cm), lettered 
“C IW 1922” and set flush with ground True 
beanngs base of cross on small church, 165® 40' 5, 
easterly one of two small dormer gables m north 
side of roof of Otis Young’s residence, 316® 46' 5 

Farmer’s Cay, Exuma Island, 1922 — On grounds of small 
church on low hill about 100 yards (91 meters) west 
of beach, near back of lot, 7 8 feet (238 meters) 
north of Australian pine tree, and 37 9 feet (1166 
meters) and 43 7 feet (1332 meters) from southwest 
and noithwest corner of church respectively, marked 
by cross cut m natural stone embedded in groimd 
True bearmg small ornament on apex of roof of 
house, about one-eighth mile (02 km), 283® 09' 6 

Fresh Creek, Andros Island, 1922 — On commissioner’s 
grounds, between ocean and pomt on roadway about 
300 yards (274 meters) up from dock, 35 feet (10 7 
meters) north of flagpole, and 9 3 feet (2 84 meters) 
east of pomt on Ime connectmg southwest comer 
of commissioner’s residence and northeast comer of 
jail, 441 feet (1344 meters) from residence and 733 
feet (2234 meters) from jail, and 19 2 feet (585 
meters) east of southeast comer of small concrete 
structure, marked by limestone block 6 by 8 by 6 
mches (15 by 20 by 15 cm), buried with top sur- 
face 1 foot (02 meter) from surface of ground, a 
cross marking exact spot True bearmgs west edge 
of rumed house, three-fourths mile (24 km), 141® 
13' 8, east edge of rumed house, 142® 54' 0, tip of 
peaked roofed house, three-fourths mile (24 mn), 
151® 07' 6 

Galloway, Long Island, 1922— On southwesterly side of 
island, near beach, about 160 yards (137 meters) 
southeast of stone beacon and post bearing anchor- 
age light at entrance to trau leading across to 


ISLANDS, ATLANTIC OCEAN 
Bab^amaq— - continued 

Galloway, Long Island, 1922 — contmued 

Clarencetown True bearmg light-post at pomt 
about 4 feet (12 meters) above ground, 126® 68' 6 

George Town, Exuma Island, 1922 — ^In southern corner 
of irregular-shaped public park, 110 feet (335 
meters) west of almond tree near large cactus hedge, 
33 4 feet (10 18 meters) southwest of large pine tree 
inside of hedge, 490 feet (14 94 meters) northeast of 
almond tree standing by roadway, about 125 feet 
(3810 meteis) southeast of memorial monument, 
and about 43 feet (13 mcteis) fiom tido-watoi lm<^ 
marked by limestone block 6 by 6 by 18 inches (16 
by 15 by 46 cm), set flush with ground, center 
marked by hole True bearings east ornament on 
roof of town jail, 152® 49' 3, pyramidnshaped bea- 
con, 2 miles (3 km ), 189® 09' 8 

Governor Harbor, Eleuthra Island, 1922 — On part of 
island called “Mam,” connected by concrete cause- 
way to main part of town which is located on small 
key, m yard of house owned by Mr Moss, 30 3 feet 
(9 24 meters) noith of gate to street, 31 7 feet (9 66 
meteis) southeast of west corner of yard, and 43 6 
feet (13 29 meters) west of west corner of residence 
next noith of entrance, about equidistant from two 
landmgs cut into causeway, about 60 feet (18 meters) 
back from edge of causeway, 103 5 feet (3166 
meters) northeast of comer of south landmg, and 
83 1 feet (25 33 meters) southeast of corner of north 
landmg, marked by limestone block, 6 by 6 by 8 
mches (15 by 15 by 20 cm), set with top surface 
about 2 mches (5 cm ) below surface, with cioss cut 
one-half mch (1 cm) m top 'Tiue bearings cross 
on Episcopal church, 9® 40' 2, ornament of north 
end of Hayne’s Library, 14® 21' 1 , south gable of 
Methodist church, 25® 0T2, north gable of Meth- 
odist church, 26® 38' 5, gable of Baptist church, 52® 
62' 5, light on pomt of cay, 62® 11' 3 

Green Cay, 1922 — On uninhabited island, about 66 miles 
104 6 km ) due south of Nassau, about 120 feet (37 
meters) m from north side of cay, generally used 
as anchormg place by hunting parties, about 300 
yards (274 meters) east of sand spit projecting about 
100 feet (30 meters) mto ocean, m low depression 
about 10 feet (3 meters) deep, running along north 
side of cay, and about 220 yards (201 meters) north- 
east of fresh-water well in coral rock formation, 
marked by bottle buried 6 inches (15 cm ) below 
surface 

Nassau, New Providence, 1922 — ^Three stations were 
occupied Station A is about 1 mile (16 km ) west 
of Nassau on grounds of Fort Charlotte, 946 feet 
(2883 meters) south 25® west of tree growmg on 
low retammg-wall, 1677 feet (4806 meters) south- 
east of southeast comer of obeluflc west of main 
fort, marked by gramte slab 7 by 10 by 20 mches 
(18 by 25 by 61 cm) set flush with large surface 
uppermost and havmg a cross at center 'True bear- 
mgs tip of lighthouse on Hog Island, 204® 16' 8, 
flagstaff on Hotel Lucerne, 266® 60' 6, weather-vane 
on pubhc library 270® 05' 4, base of flagpole at Fort 
Fmcastle, 279® 61'2, 

Station B IS a secondary station established for 
observmg diurnal variation m decimation, m direct 
Ime toward hghthouse on Hog Island from station 
A and distant 78 9 feet (24 05 meters) 

Station C 18 on Hog Island, a narrow island 
directly across bay, one-half mile (OB km) north 
of Royal Victoria Hotel m Nassau, about 120 feet 
(37 meters) from north edge and 80 feet (24 meters) 
from south edge of island, in natural clearing about 
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Bahamas— conceded 

Nassau, New Providence, 1922— continued 

200 feet (61 meters) northwest of southwest bound- 
ary post of crown reservation on east end of 
island, marked by granite block 6 by 12 by 24 mches 

/IK \ L ^ With top about 6 mches 

U6 cm ) above surface and marked by a cross 
True be^ings base of rod on cupola on RoyaJ 
Victona Hotel, 13® 21' 0, tip of square m masonic 
emblem on Masomc Temple, 26® 21' 4, center of 
top tmss on east wneless tower, 59® 04' 0, tip of 
obelisk at Fort Charlotte, 65® 48' 9, base of spire on 
church steeple, 315® 03' 4 

Port Nelson, Rum Cay, 1922 — On public ground, op- 
pofflte ewterly edge of small landmg-wharf, about 
9 ffiet (3 meters) east of extension of Ime length- 
wise through center of wharf, 83 0 feet (2530 meters) 
northeast of foot of flagpole, and 372 feet (1134 
metem) south of edge of drainage canal belonging 
to salt works, marked by soft limestone rock about 
6 by 10 by 18 inches (15 by 25 by 46 cm), 
set in ground and lettered roughly IW 1922” 
True bearing sign-post near partially completed 
^0 three-fourths mile (12 km) distant, 

289® 00' 2 

Ihum^-vanation observations in declination were 
made at a secondary station 14 0 feet (43 meters) 
west of primary station on extension of hne from 
sign-post through station 

Roch Sound, Eleuthera Island, 1922— In south part of 
village, ne^ south end of small park adjoining 
cemetery, about 25 yards (23 meters) east of high- 
water mark on beach, 33 0 feet (1006 meters) south- 
east and 198 feet (604 meters) northeast respec- 
tively of gumahmas trees, and 534 feet (1628 
meters) northwest of stone wall at northerly end of 
cemetery , marked by pmt bottle buried with neck 
just below surface of ground 'True bearings east 
gable of pmeapple packing house at small whaif, one- 
fourth mile (0 4 km ) 152® 18' 7 


Bermuda ^ 

Agars Pembroke, 1922 — ^Exaot reoccupation of 

1 ^ j station of 1907 and 1910, on south end of 
island about 150 feet (46 meters) from western 
extremity of spur extendmg westerly toward Two- 
Rock Passage, about 35 feet (11 meters) from 
south shore, and about 60 feet (18 meters) from 
shore of shallow cove north of spur, marked by 
coral stone, covered over with cement, m which 
the diagonals are marked, the mtersection of the 
diagon^ being the precise pomt True bearings 
Gibbs' Hill Lighthouse, 27® 52' 7, navigation beacon 
on south side of Two-Rock Passage, 44® 46' 0, left 
wireless mast at Daniel's Head, 100® 53' 5, left clock 
tower at dock-yard, 146® 52' 5 


Agricultural Station, Paget, 1922— In southern part of 
public ^dens of agricultural station, east of Point 
Road and south of Mam Road, about 1 mile 
(16 km ) southeast of Haim It on, south of super- 
intendent s residence and oflGice buildings, 10 feet (3 0 
meters) south of edge of cross-road mtersectmg main 
dnve leadmg south from offices, 765 feet (23 32 
meters) west of fence boundmg garden on east, 
northwest of store-house withm hedge of high shrub- 
bery, 80 feet (24 meters) northeast of cedar tree, 
and 84 feet (2 56 meters) southwest of a second 
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Bermuda — continued 

Agncaltural Station, Paget, 1922— contmued 

tree near cross-road True beanngs north comer at 
top ot chimney of supermtendent's residence, 138® 
o6 1, near comer of farm house, 216® 35' 5, east cor- 
ner of same house, 217® 53' 1, apex of dormer of 
bouthsea on south side of Mam Road, 358® 00' 6 

Black Bc^ Southampton, 1922 — ^In an unused roadway 
whicjh leaves Mam Road at foot of first west of 
Black Bay nearly opposite east side of Wilson's 
^and, and runs eastward nearly parallel with Mam 
Road higher up hillside, about 100 paces west of 
junction of the two roads, 14 paces east of boundary 
wall runnmg up hill at nght angles, at pomt where 
cut for road forms a vertical wall about 11 feet 
(.34 meters) high on south side, ground slopmg 
steeply to Mam Road about 90 feet (274 meters) 
distant to north and about 20 feet (6 meters) below. 
It w 19 feet (5 8 meters) from face of this vertical 
wall measured from pomt where letters “CIW XXH” 
were cut m the coral rock toward clock-tower at 
dock-yard, marked by rough coral stone marked 
on top with diagonal hues and letters “CIW ” True 
bearings right wireless tower, 147® 13' 7, left clock- 
tower at dock-yard, 184® 19' 3 

Ireland Island, Sandy^s, 1922 — ^Exact reoccupation of 
u 190^ On low flat area called 

JMoresbv s Plain, used as a naval recreation ground 
of island, on a small mound sur- 
roimded by an old stone copmg origmally used as 
a firmg stand m target practice, 517 feet (1576 
meters) md 54 3 feet ( 16 55 meters) respectively 
liom southeast and southwest comers of larger plat- 
form marked ‘^911 yards'' standmg on south bank of 
small cove, and 71 4 feet (21 76 meters) from north 
coiner of small shelter used as players' club-house 
on ciicket-held 'True bearings spire of Somerset 
K^^^Kn' wireless mast at Daniel's Head, 

59 62' 4, nght wireless mast, 62® 06' 4, west cor- 
ner target bank west of fort, 202® 37'^, signal mast 
at fcrt» 242® 07' 7 , left tangent at top of chimney 
in dock-yard, 305® 56' 1 

Mont Royal A, P aget, 1922 — On vacant lot belongmg to 
Dudley Conyers, east of Mont Royal, which is 
situated south of Mam Road and east of road along 
boundary between Paget and Warwick parishes, 18 
met (5 5 ineters) west of path leading down to Main 
Road, 48 feet (146 meters) east of boundary Ime of 
measured along a hne toward 
Gibbs Hill Lighthouse, and 56 feet (17 1 meters) 
from boundary measured toward chimney on north 
comer of house , marked by hole m top of flat build- 
mg-stone set flush with surface True beanngs 
spue on A ME chapel, 26® 35' 1, Gibbs' Rill 
Lighthouse, 56® 24' 9, north comer of Mont Royal 
residence, 92® 35' 4, right wireless mast, 110® 21' 3, 
flagpole near house on small hill, 351® 47' 6 

Paget, 1922 — On vacant lot between 
Mont Royal and Mount Pleasant, m Paget West, 
south of Mam Road and just east of road on bound- 
ary between Paget and Warwick parishes, m an open 
space among large trees, 104 feet (31 70 meters) west 
of Mont Royal A measured along Ime through sta- 
chimney on north comer of house at 
Mont Royal True bearings Gibbs' Hill Lighthouse, 
56® 37' 2, south edge of chimney on north comer of 
house at Mont Royal, 89® 23' 7 

N onsuch Island, St Qeorge^s, 1922— The coral stone with 
a group of brass nails to mark center at C I W sta- 
tion of 1907 was not foimd until after observations 


For descriptions of points where secondary observa- 
tions were made in 1907 and in.l922, see pages 214-224 
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Nonsuch Island, St George% 1922 — continued 

had been made at a pomt 15 feet (4 6 meters) south- 
west On top of ridge about 100 meteis west of 
west buildmg of quaxantme hospital, just west of 
limit of low, dense scrub that covers that portion of 
island, about 35 feet (10 7 meters) from high, abrupt 
cliff above shore on north of island, and about 50 
meters from shore to south down a more gradual 
slope, a pomt 15 feet (46 meters) from station on 
hne to gable of woman’s ward is 10 feet (3 0 meters) 
southeast of stone markmg station of 1907 True 
bearings observation tower called “The Peak,” 3 
miles (4^ km), 62® 49' 8, left edge of Martello 
Tower, 3 miles (48 km ), 110® 38' 4, signal mast at 
Fort Greorge, 3 miles (48 km), 156® 14' 5, peak of 
roof at woman’s ward at hospital, 100 meters, 241® 
35' 8, sharp point near middle of high rock in sea, 
one-half mile (08 km), 345® 59' 7 

St George, St George's, 1922— Probably an exact reoc- 
cupation of station of 1907, though coral stone left 
to mark that station was so badly weathered as to 
prevent positive identification in a naturally stony 
soil North of town m unimproved park reserve 
between poorhouse on west and military barracks 
on east, withm a triangular area bounded on east by 
road through a deep cut leading directly to town, 
and two diagonal roads on northwest and south- 
west which meet the mam road north and south of 
station re^ectivdy and mtersect between station 
and poorhouse, it is 26 feet (7 9 meters) west of 
edge of cut, and 68 feet (20 7 meters) southwest of 
a boundary stone standing east of road at north end 
of cut and directly m Ime past south side of pooi> 
house to signal mast at Fort George The azimuth 
line from station to St David’s Lighthouse passes 
over square tower of chapel lower on hillside in 
north edge of town Marked by a coral stone 6 by 
6 mches (15 by 15 cm ) covered with cement, hav- 
ing diagonals drawn m top and letters “C IW XXII ” 
True bearings southeast corner of St George Hotel, 
4® 44' 2, south comer of poorhouse, 59® 52' 6, flag- 
pole at Fort Victoria, 242® 23' 4, St David's light- 
house, 311® 27' 2 

Spectacle Island (Hunt's Island), Southampton, 1922 — 
Close reoccupation of C IW station of 1907 Near 
center of western part of island m a low circular 
openmg among small trees where soil is deep enough 
to permit setting tent, two cedars, 9 feet (27 
meters) apart somewhat larger than those surroimd- 
mg station are 18 feet (5 5 meters) and 22 feet (6 7 
meters) to southeast, a clump of bushes is 12 feet 
(37 meters) west of station, and edge of dense 
ticket is about 25 feet (76 meters) to eastward 
True bearings ri^t wireless tower at Darnel's Head, 
4 miles (64 km), 141® 16' 5, left edge of tank at 
Boaz bridge, 159® 14' 1, left clock-tower at dock- 
yard, 180® 34' 2, nght dock-tower, 180® 41' 6, vane 
on Gibbs' Hill Lighthouse, one-fourth mile (04 
km), 351® 28'2 

Canaet Islands 

Las Palmas, Gran Canana, 1925 — Two stations were occu- 
pied Station A IS a close reoccupation of stations 
of 1912 and 1915, about midway between Port de la 
Luz and Las Palmas, directly west of Hotel Metro- 
pole on a level plot of groimd belonging to Elder 
Dempster Company, near edge of diff, at second 
sharp turn m Jones's Eoad wmch leads to summit 
of hill, west of mtersection with road which con- 
tmues westward, 326 meters northeast of northeast 
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Las Palmas, Gran Canaria, 1925 — contmued 

comer of stone foundation, 53 7 meteis south of 
stone marker beyond road numbered “A-53,'' 
marked by cross cut m natural stone True bear- 
mgs signal staff on lighthouse at Isleta, 199® 57' 9, 
center of corner chimney on Hotel Metropole, 270° 
21' 5, cross on convent, 291® 44' 2, spire on diurch 
in Las Palmas, 314® 33' 5 

Station jB IS a little more than 1 kilometer west of 
station A reached by continuing west along Jones's 
road across valley to second hill where road to bat- 
tery meets concrete irrigation canal, thence south 0 5 
kilometer to line of white stone markers, it is on 
east side of mound of red clay, 21 9 meters west of 
canal, 13 95 meters north of marker A-35, measured 
from point on wall of canal 205 meters from near 
edge of marker True bearings tall chimney on 
lone house on hill, 51® 45' 2, signal light on end of 
mole at port, 223® 37' 4, left edge of white marker 
A-35, 359® 

Santa Cruz, La Palma, 1925 — ^About 3 kilometers north 
of wharf in city, on property belongmg to British 
consul, near south comer of old tennis-court, about 
30 meters below home of consul, 70 meters from 
inside edge of low wall northwest of court, 3 5 
meters from outside edge of wall to southwest and 
4 2 meters from outside edge of wall to southeast of 
court True bearmgs seaward edge of home of 
Jos6 Acosta, 13® 45' 0, south spire on front of 
home of Armando Yanes, 28® 25' 2 

Santa Cruz, Tenenfe, 1925 — ^Exact position of C IW 
station of 1911, 1914, 1915 being unavailable, observa- 
tions were made about 100 feet (30 5 meters) 
farther south near center of rectangular level area 
about 90 meters east of Hotel Quisisanna, about 15 
meters northeast of pomt where footpath joins drive- 
way, 39 6 meters southwest of lone palm near 
excavation for new building, 60 meters southeast of 
terrace and 47 meters from wall along southeast 
boundary of area above new driveway True bear- 
mgs tall spire on front of new church beyond town, 
21® 58' 7, flagpole on hotel, 127® 16' 2, west wire- 
less tower, 343® 18' 7 

Falkland Islands 

Between-the-Rocks, East Falkland, 1925 — Also called 
“Half-Way Rocks,” on camp or pampa owned by 
Falkland Islands Company, about 5 miles (8 km ) 
northwest of Fitzroy, southwest of track from Mount 
Pleasant to Fitzroy, on clear space near center of 
group of small rocks, marked by cross cut in top of 
rough native stone True bearmgs right edge of 
rock, one-fourth mile (04 km) 14® 07' 4, Mount 
Pleasant peak, 8 miles (13 km ), 104® 21' 1 

Port Louis, East Falkland, 1925 — ^Exact reoccupation of 
British Admiralty station, Erebus and Terror, 1842, 
and Challenger, 1876, on pomt between two bays, 
north of farm buildmgs of Falkland Island Com- 
pany, about three-fourths mile (1 2 km ) southeast 
of farm house of Mr J Robson, about 100 meters 
southeast of rums of old French fort, marked by 
stone monument, 8 by 12 mches (20 by 30 cm ) pro- 
jectmg 1 foot (30 cm) above ground, protected by 
a copper cover upon which is inscnbed the follow- 
ing “Magnetic Observing Station, HMS Erebus 
and Terror, 1842, dip 52® 26', also of H M S Challenger, 
1876, dip 48® 00” True bearmgs extreme west 
pomt of island, 4 miles (6 km), 232® 29^ 2, east 
gable of farm house, 4 miles (6 km ), 359® 50' 1 



Descbiptions of Stations 


289 


ISLANDS, ATLANTIC OCEAN 
Falkland Islands — concluded 

Pott Stanley j East Falkland, 1925 — ^Three stations were 
occupied Station -A is an exact reoccupation of 
C I W station of 1913, and is ^'variation station” of 
British Admiralty, it is on ridge at Navy Point 
across harbor from town of Stanley, in saddle be- 
tween two clusters of outcroppmg rocks , marked by 
square stone projecting about one foot (30 cm ) with 
piece of marble set in top, with word "variation” 
engraved and hole to mark center True bearings 
gafole of slaughter-house, 2 miles (3 km), 8® 42' 4, 
cathedral spire, 43® 44' 5, hghthouse, 5 miles (8 km), 
242® 52' 8, left wireless mast of two, 4 miles (6 km), 
300® 55' 9, right wireless mast of two, 4 miles (C 
km ), 302® 27' 9 

Station B is exact reoccupation of C I W station 
B of 1913, on hillside southwest of governor’s res- 
idence, in slight depression north of clump of gorse 
bushes, 21 2 meters south of wire fence inclosing pad- 
dock True bearmgs nght wireless mast of seven, 
3 miles (5 km), 103® 45' 2, weather vane on town 
hall, one-half mile (08 km), 264® 21' 1, cathedral 
spire, one-half mile (08 km), 270® 49' 6 

Station C IS probably an exact reoccupation of 
C IW station C of 1913 as a wooden stake was 
found correspondmg to its position by measurement , 
it IS south 2® 51' 4 west of station B distant 505 
meters and higher up on hillside, 45 0 meters north 
of south fence of paddock True bearings right 
wireless mast of seven, 3 miles (5 km), 104® 34' 4, 
weather-vane on town hall, 260® 41' 6, cathedral 
spire, 268® 17' 1 

Station B and C were left unmarked Both will 
be marked by Colonial Engmeer with brass bolts set 
m concrete posts, and record will be made in his 
office 

Madbiras 

Funchal, 1925 — ^Four stations were occupied Station A 
IS a close reoccupation of former C I W station near 
noith center of drill-ground in Quartel de Infanteria 
27, 66 3 feet (2021 meters) from concrete wall at 
back of drill-ground, 495 feet (15 09 meters) from 
near comer of concrete base of wooden post at left 
end of low near southwest wall, and 34 8 feet (1061 
meteis) from near comer of concrete base of second 
wooden post from right of row along northwest end 
of ground, marked by peg True bearmgs spire 
on Catholic church, 314® 33' 2, outside edge of far 
pillar of entrance gate, 326® do's 

Station B is about one-tiurd mile (05 km ) , south 
and a little east from station A, in Funchal football- 
paik, 0 8 kilometer east of wharf, on south side of 
Campo do Almirante Pass along seashore, near south- 
west corner of park, 37 8 feet (11 52 meters) from a 
three-foot sea-wall, 54 3 feet (1655 meteis) from 
board fence at west end of park, 16 5 feet (5 03 
meters) outside playing field boundary-hne at west 
goal-posts, and 46 3 feet (14 11 meters) southeast of 
neaiest tree of row near west fence, marked by peg 
True bearings southeast edge of Campo Grande 
store across street, 220® 51' 2, tip of cupola on fort 
by sea, 280® 35' 9 

Station C IS a leoccupation of station C of 1914 
as close as possible from measurements, on level 
spot about 18 meters above sea, about 0 2 kilometer 
east of large fish cannery, about 5 kilometers east 
of town, 335 feet (1021 meters) south of retaimng 
wall, and 45 6 feet (1390 meters) southwest of near 
comer of concrete hut whose nght edge is in Ime 
with Brazen Head, Sail Rock being seen a little 
farther to right Fragments of stone scattered about 
weie found to be highly magnetic True bearmgs 
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left edge of bnck smoke-stack 20 feet (6 meteis) 
above ground, 74® 31' 3, left edge at top of mam 
chimney at fish cannery, 106® 03' 0, tip on point at 
Brazen Head, 8 kilometers, 268® 06' 1 
Station D is about one-fourth kilometer southwest 
of station C and south of fish cannery, 100 feet (305 
meters) from near smoke-stack, 69 feet (21 0 meters) 
east ctf south end of a rock ditchy 70 feet (2U meters) 
from cliff at south, and 40 feet (122 meters) from 
cliff to east True bearings left edge at top of near 
chimney, 127® 47', station C, 245® 34' 8, top right 
edge of concrete hut, 247® 47' 2, tip on pomt at 
Brazen Head, 267® 44' 6 


West Indies 

Aux Cayes, Hath, 1922 — On gendarmerie rifle-range, 
about three-fourths mile (12 km) east of town, 
between trail and beach, 2160 feet (658 meters) 
northwest of southwest comer of small stone storage 
house, 32 feet (10 meters) south of south edge of 
low embankment used as firmg position of nfle-range 
about 25 feet (8 meters) from edge of trail, and 32 
feet (10 meters) from approximate beach-hne, 
marked by irregular stone of hard flmt set almost 
flush with surface of ground, lettered roughly "O I W, 
1922,” a cross near center markmg exact spot 
True beanngs tip of hexagonal cupola on house near 
boat-landmg, 70® 47' 0, tip of tower on Bureau du 
Port, 79® 41' 3, tip of tower on International Hotel, 
88 ® 22 ' 0 


Azua, Dominican Republic, 1922— About 1 kilometer 
north of reservation for reservoir, known as "Resoli 
Hill,” about 70 feet (21 meters) above level of 
town, 75 feet (23 meters) from dnveway to south, 59 
feet (18 meters) from edge of dnveway west, at a 
pomt opposite branch dnveway, about 400 feet (122 
meters) north of reservoir, and 134 paces west of 
supply pipe-line , marked by cross in top of natural 
stone firmly embedded, the part showing above 
surface being nearly circular and about 8 inches 
(20 cm ) across, and extendiM about 1 mch (3 cm ) 
above surface of ground True beanngs tip of 
dome on church, 2® 46' 2, tip at extreme nght of 
four on square tower on same church, 4® 47' 2, 
westerly pomt on tile roof of new schoolhouse, 348® 
42' 7 


Basse Terre, St Christopher, 1922— In Botanic Garden at 
west end of town, north of circular sunken gaiden 
mear gardener’s office, 26 0 feet (792 meters) south 
of southwest comer of stone catch-pit, 18 8 feet 
(573 meters), 29 2 feet (890 meters), and 33 5 feet 
(10 21 meters) from trees to west, northwest, 
and north respectively, and 95 feet (290 meters) 
north of stone markmg station of 1905 which could 
not be reoccupied because a flower bed had been 
built close to it on the south True beanngs nearest 
gable of nearest low house across hedge outside of 
garden, property of Mr Perkins, sr, 118® 33' 6 , omar 
ment on house gable, just visible over boimdary 
hedge of garden, 2 miles (32 kilometers), 172® 49' 8, 
gable of gardener’s office, 200 yards (183 meters), 
260® 56' 1 

Bridgetown, Barbados, 1923 — ^Two stations were occupied 
Station A IS an exact reoccupation of CIW 
station of 1908, m old Naval Hospital grounds, 
northeast of Manne Hotel, now called Pomeroy 
Hotel, 268 feet (8 17 meters) neaily north of Transit 
of Venus pier, and 121 8 feet (37 12 meters) west of 
inside comer m stone wall along eastern boundary 
of grounds, marked by dnll-hole m top of a lime- 
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BndgetowUj Iiaibado*i, 1923—contmuod 

fltoiio post 6 by 10 by 20 inches (16by 26by 61 cm ), 
marked “Cl 1908’^ and px ejecting slightly above 
gumnd True beanngH* staff at end of roof of 
houHo, 2r 25' 9, tip of vt'ntilator at extxemo right 
of house scon to right of Poinoioy Ilotcd, 83® 08' 3, 
flagpolo on Weaviow Hotel, 93® 27' 3, flagpole on 
sugar-mill, 237® 36' 9, extreme loft pyramidal point 
on towel of sugar-null, 237® 47' 1 
Station B i« 2712 feet (82 06 motexH) noith-north- 
ea«t of A and almost in lino betwet^n A and large tree 
near wall, about 90 feet (27 nieteis) north-north- 
west of remams of old cistern, 814 feet (2481 
meters) south and 1002 feet (32 37 m<‘t<'rfi) west of 
wall around piopeitv; matked by large stono pro- 
jecting about 2 inches ( 5 cm ) al)ov(‘ ground, and 
lettered “C T," a cross indicating exact point, 
True lieanuRH flagpolo m lino with station A, 21® 
26' 9, base of wmd-vane on Hot<‘l Pomeroy, 63® 
29' 6; left comer of chnuu<‘y of gray stono house, 
166® 48' 8 

Cnyrngucy^ Cuba, 1922 -Two stations were occupied 
Station A iH <m grounds of the Agncultuml College, 
about 0 kiIoin(‘tt‘is south of city, on mth to creek 
betweou catth' paddock and o\)tm field, and about 
600 feet (183 meters) soulheast of c*levated watei- 
tank m paddock; marked by granite block 6 by 8 by 
6 inches (15 by 20 by 15 cm.), set flush with surface, 
th<* eenti'f being designated by a cross True bear- | 
mgs top of gage on water-tank, 147® 07^6; top of 
west edg(» of w(*st dom of eow-shed. one-fourth mile 
(04 km ), 180® 02' 3; gablo of residence, onc-hulf mile 
(08 km), 262® 29' 2 

Strfition IS 400 feet (122 meters) northeast 
of station Ar on path to creek, about 15 feet (46 
meters) east of northeast comer of paddock, and tO 
feet (30 meters) east of wire fence, marked by 
rough granite block 6 by 8 by 4 inchf^ (15 by 20 by 
10 cm ), set flush with surface, its center designated 
by a cross True bearings* station A, 12® 48' 8, 
gntro on water-tank 450 feet (137 meters), 92® 17' 
gable of pig-shed, 600 feet (162 meters), 136® 48' .5 

Cap ItaHivn, Hmii, 1922— In approximate center of 
parade-ground of manne enc^impment, directly m 
line with south end and 1757 feet (5365 meters) west 
of near(‘sfc corner of middle one of five barrack 
buddings, and 260 0 feet (792 meters) south of base 
of flagpole set m concrete directly m fxont of '^Head- 
quart<*rs’' at center of north side of square : marked 
by cement sewer-tile filled with concrete and sot flush 
with ground, a half-inch (1-cm) hole near center 
marking exact spot, and letters “C T ” cut roughly 
m toty True bearing base of emss on Catholic 
church, 247® 54' 6 

Carenno CayoB, Cvha, 1926 — A station for molmation 
only on one of the outlying cays off the mainland 
of Cuba, and dcKenbed only by latitude and longi- 
tude and its plotted pomtion on the chart of the 
XTnitod States Hydrogiaphic Ofiico 

CedroB, Trimdad, 1923— At triangulation station of Trini- 
dad surveying systom known as “Fullerton Trig 
Station," m village of Fullerton west of Cedros, on 
highest point of hill west of end of Fullerton Road 
a branch of Perseverance Road leading out of 
Cedros, on clear space in coconut grove open to 
north and east towards ocean, about 30 feet (9 
meters) south of edge of high cliff, and 20 feet 
(6 meters) northwest of edge of hill, marked by 
concrete post, about 6 inches (16 cm ) square True 
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CvdroHf Tnntdnd, 1923-“-continu(‘d 

beaxmg gable on waiden's house m (N‘<hoH, about 
thiee-fouiths mile (12 kin), 268® 01' 0 

Charlotte AmalWf Bt Tfumas, 1922-- Exact reoccup«ttio« 
of 0, 1 W. station of 1906, on side of hill, among 
mttfloniy ruins of old sugar-mill, on premist^s of Mi 
A II Lockhart, about 1 mile (1 6 kifometei) eoht <»l 
town, 70 5 (2149 im'tcTH) houthwt^t of niiUM 

of walls of Htono house, and 70 ieet (21 mcdein* 
noithwest oi uprooted tr(‘e, marked by cement 
of HKlfi, on which hole at cente^r w still distinguihh 
able True beaimgs mast at signal station o\u 
looking harbor <'utiauee (Foit (^>well), 6ir liii'O 
mast on liluebeaid (JasUe, 97® 04' 1 , tip of root on 
Blaekboaid ('usth*, 107® 23' 0; noithwt'st cointx rd 
rums, 239" 68' 

ChmtMtnBtedf Bt CrotXf 1922 Exact reo<cnpation of 
station of 1906, iu‘ar wharf m ph^t UHi»d as park, 
iimthwt'st of old fort us(‘d ns police station, in 
group of coconut irt^es, 82 feet (250 meters) iwmth- 
west of n**Hrt'st coxtur of raiiio hut which ol)scures 
Kew Fort» Lighthouse from station, and 80 feet. (21 4 
meteiH) east of cimter of band-stand in lim* wilb 
Ht Croix (^lub, 361 feet (11 (K) ineteisL 219 fe« f 
(759 meb‘rs), and Ji8 2 feet (11 6t meti‘rH) n^spect 
tvely from tlm^e coconut trees ahmg walk to west 
ward, the last and most noitheily of wdueh is m Iim 
with distant point of land, marked by bnm/e fii 
angulation marker of the TTnited Htates i\mM and 
(tcodetui Rurvey upon which i« stamped *V 1 Mag 
netic 1906" the center btung at the mmdie of the fli, t 
E in the word (HOODETIO True bearings; left <»<!ge 
of post-office, 33® 58' ; gablt' of store across square at 
No 1 Church Binvi, 66® 12' 8, far gable of Ht Cnm 
Club seen tlirough band-stand, 105® 01' 2; east gable 
on pilot's hou«» on island m harbor, 173® 15' 3; left 
edge of police station, 232® 12', nglit (‘d«« of ptdire 
station, 315® 06' 

Curasao, Cwa^o Island, 1922i-Se« WillomsUd WSI, A 
and B 

Fredmknted, Bt Crtnx, 1922 - In north end of tnangulnt 
plot of ground owne<i by city and uw»d as play- 
ground, northeast of pohc(' headtiuurt<Tw and jad. 
east of and in line with north wall of first buililmg 
south of municipal t('nms-courts, 27 fi^et (82 met its) 
from nearest tree to south, 22 feet (07 metiers) and 
23 feet (7 0 metois) lespe^ctivclv from tnx*- 

to northeast and northwest. 51 6 feet (15 70 meters) 
an<l 45 feet (137 meters) respectively from two 
nearest trei^s on road to wt^st ; marked bv eoml loek 
post, 3 inches (8 cm ) by 6 mehes (13 cm ) projecting 
about 4 inches (10 cm 5 from surface of groinui and 
set on bed-roek coral, with “C T 1922" cut in top 
of marker Tine bearings pole at southwest comer 
of playground, 150 feet (46 meters), 5® 25'; north 
wall of buildings across road, 85® 10', centei of tf»p 
of niin o^f stone windmill, 165® l<y9; flagpole on east 
end of Bt Gerald Hall. 295® 53' 2, Catholic church 
spiro, 303® 43' 4 

^ort dej^ance, Martini<pie, 1022— Exact reocrupatkm of 
C I W station of 1905, m grounds of military hos- 
pital m noitheastcm part of town, about 75 feet (23 
meters) west of walk leading to doctor's office from 
mam entrance, 260 feet (79 meters) southeart of 
tree at comer of small garden bordered by treos, and 
606 feet (1722 meters) and 426 feet (15595 mettCra) 
r^pectively from first tree west and first tree north 
of comer, marked by a stone 6 by 8 mohet (15 by 
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Fori de France , Martimque, 1922 — continued 

20 cm ) on top and lettered “C I 1905 ” True bear- 
ing letter V in word “Vestiare” over door, 197® 
24' 8 

Gonaives, Haiti, 1922— On gendarmerie rifle-range, about 
1 mile (1 6 km ) due south of town, on low mound 
rising slightly above surrounding flat about 50 feet 
(15 meters) east of extension of center hne of Rue 
Repubhcaine, about 50 feet (15 meters) west of west 
end and approximately on extension of longitudmal 
axis of embankment at finng position of range, 
marked by stone of flmt about 4 by 12 by 24 mcnes 
(10 by 30 by 61 cm ) set almost flush with surface of 
ground, with hole drilled to mark exact spot True 
bearmgs tip of tower on city hall or Hotel du Ville, 
178® 10' 7, base of flagstaff on tower of Centennial 
Buildmg, 181® 32' 0, Geological Survey signal station 
on low mountam, 190® 05' 8, tip of tower on Catho- 
lic church, 190® 23' 6 

Guantanamo Bay, Cuba, 1922 — On grounds of XJ S naval 
station, about 1 mile (1 6 km ) south of transmittmg 
wireless station, on No 1 nfle-range, between 400- 
yard and 50O-yard Ime, 51 feet (16 5 meters) east of 
marker No 30, and 14 6 feet (4 45 meters) south of 
marker No 24 of the 500-yard hne, marked by 
cement block 5 inches (13 cm ) square set flush with 
surface, the center designated by a drill-hole and 
marked with letters "0 I W 1922 " 'True bearings 
top of staff on south wireless tower, 129® 41' 6, top 
of staff on north wireless tower, 134® 09' 4 , flagstaff 
on house on point, 176® 44' 1 

Havana, Casa Blanca, Cuba, 1922, 1924 — ^Three stations 
were occupied Station A, occupied in 1922 and in 
1^4 IS an exact reoccupation of XJmted States Coast 
and Geodetic Survey station '‘Las Cabanas," on 
military reservation of Morro Castle, about 300 
yards (274 meters) north of Cuba|ni National Observa- 
tory, measured along trail leading to a peon’s house, 
about 150 feet (46 meters) southwest of peon’s house, 
and 12 feet M meters) north of boundary monument 
6 feet (2 meters) high, the first one seen on going 
north toward sea from observatory, marked by 
northern cross of two about 6 feet (2 meters) apart, 
cut into natural rock 'True bearmgs northern edge 
of Cabanas Fortress, three-fourths mile (12 km), 
76® 32' 3, tip of Morro Castle light, 105® 06' 0, spike 
on water-tEmk, three-fourths mile (12 km), 262® 
25' 6, ornament on cupola on Quarantme Hospital, 
one-half mile (08 km), 299® 14' 8, gable of roof on 
Quarantme Hospital, 301® 11' 3 In 1922 diurnal 
variation in inclmation was observed at a secondary 
station about 50 feet (15 meters) from station A 
Station B, occupied m 1924, is 252 feet (768 
meters) northwest of A and 351 feet (107 0 meters) 
southeast of southeast comer of barracks, marked 
by cross cut m surface stone j True beanngs 
Morro Castle light, 105® 28' 2, spike on water-tank, 
264® 02' 4, flagpole on observatory, 338® Iff 2 

Havana, Villa, Cuba, 1922— Exact reoccupation of C I W 
station of 1905, 1908, and 1916, designated as Havana, 
ViUa, m suburbs of Havana, about 3 kilometers 
south of mam buildings of Colegio de Belen, at 
the Villa Asuncion de los Jesmtes, about 100 meteis 
west of seismic observatory, on concrete obseiving- 
pier about 14 meters high, marked by intersection 
of three foot-screw grooves on top of pier 'True 
bearing eastern tower of railway station, 177® 22' 9 

Kingston, Jamaica, 1922— Two stations were occupied 
Station A is the United States Coast and Geodetic 
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Survey station of 1995, and C IW station of 1908 
and 1914, about 2 miles (3 km ) west of E^gston on 
road to Spanish Town, on farm owned by Mr A L 
Zeelmg, known as Greenwich Farms, on Kingston 
side of harbor directly opposite Port Royal It is 
about 250 feet (76 meters) from shore and easily 
seen from vessel on entermg harbor, it bears south 
69® 08' west from guango tree 32 mches (81 cm ) m 
diameter and 2305 feet (7025 meters) distant, and 
south 30® west from second guango tree 1386 feet 
(42 24 meters) distant, about 120 paces northeast of 
rumed building near shore, marked by stone, 6 by 6 
inches (15 by 15 cm ), set m 1905, on which the dnll- 
hole IB still visible, but lettermg has been obhterated 
True beanngs tip of Lookout Tower at Port Royal, 
29® 24' 0, Plum Pomt Lighthouse, 323® 28' 3 

Station B is 179 6 feet (5474 meters) north 77® 
03'E east from station A, 60 feet (18 meters) south- 
west of large guango tree, 42 feet (128 meters) from 
a hgnum vitse tree, about 275 feet (84 meters) south 
of wire fence m front of residence, marked by 
cement block pro] ectmg about 5 mches (13 cm) and 
marked "C I W 1922” True beanng Lookout 
Tower, 29® 61' 2 

A secondary station for diumal-vanation observa- 
tions was estabhshed under guango tree 467 feet 
(14 23 meters) from station B in extension of Ime 
from Lookout Tower 

Kingstovm, St Vincent, 1923 — ^Two stations were occu- 
pied Station A IS an exact reoccupation of CIW 
station of 1905, on grounds of agricultural experi- 
ment station, east of post-ofiSce and public offices, m 
(hviaon of grounds allotted for use of grammar 
school, 1274 feet (38 83 meters) southeast of south 
comer and 1574 feet (4798 meters) south of east 
corner of school buildmg , marked by stone 12 by 12 
by 24 inches (30 by 30 by 61 cm; set flush with 
ground and lettered “C I 1905,” a cross markmg 
center True bearmgs flagpole on house, 20® 10' 1 , 
small gable over doorway of house, 345® 54' 9, flag- 
pole on stone house, 347® 49' 6 

Station B is 825 (2515 meters) nearly north of 
station A, directly in front of sm^l steps near east 
comer of school building and 78 feet (238 meters) 
distant, about 12 feet (3 7 meters) south and south- 
east respectively from two palms and 6 feet (1 5 
meters) northeast of a third palm, marked by cross 
cut m top of stone lettered ‘‘C I 1923 ” True bear- 
ing base of cliff at water-lme about 8 miles (13 km ) 
distant, 21® 34' 9 

La Jaille, Guadeloupe, 1922— About 5 kilometers north- 
west of Pomte h, Pitre, on lawn of experiment farm, 
about midway between gardener’s office and north- 
south road leadmg off mam highway between Pomte 
k Pitre and Basse Terre, between two circular flower- 
beds m front of gardener’s office, 91 feet (27 7 meters) 
east of largest tree near office, and 312 feet (951 
meters) south of Imge breadfruit tree, marked by 
3-mch (^cm) stake of paletofier wood, a shmgle- 
nail marking exact point True bearings middle 
girder of south wireless mast, 70® 57' , high near gable 
of gardener’s office, 101® 07', near comer of two- 
story house, 145® 26' , gable of house, 282® 26' 8 

La Romana, Domimcan Republic, 1922 — ^Directly south 
of wharf, in lot southeast of manager’s residence, 
west of cement wall, 39 feet (11 9 meters) north of 
wire fence, over cement monument flush with sur- 
face of ground, marking southerly end of base-line 
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La Romana, Dominican Republic — continued 

establi^ed by United States Hydrographic Survey, 
the north monument being 870 feet (265 meters) dis- 
tant just north of steps leading down from street to 
wharf True bearmg north monument of base-line, 
170" 45' 6 

Las Cabanas, United States Coast and Geodetic Survey 
station— See Havana, Casa Blanca 

UAtallye, Haiti, 1922 — On land belongmg to Umted 
West Indies Corporation, about 3 miles (4 8 km) 
east and a little north of village of St Michel, on 
pasture land about one-fifth mile (03 km ) south- 
east of ranch house, 205 6 feet (62 67 meters) south- 
east of northeast comer and 236 4 feet (72 05 meters) 
east of southeast comer of uncompleted concrete 
granary, marked by concrete post 12 by 12 by 26 
inches (30 by 30 by 66 cm ) extending about 2 inches 
(5 cm ) above surface of ground, and lettered roughly 
''C IW 1922/’ a brass screw near center markmg 
exact spot True beanngs southeast comer of mill 
just below eaves, 65® 20' 3, left-hand edge of mill 
smoke-stack, 69® 02' 9, southeast comer of granary, 

4 feet (12 meter) above ground, 98* 49' 9, north- 
east comer of granary, 4 feet (12 meter) above 
ground, 123® 35' 4 

La Vega, Dominican Republic, 1922— In pasture-lot on 
south bank of stream flowing just north of town, at a 
point about 80 feet (24 meters) from bank of 
stream and about 300 feet (91 meters) west of and 
almost directly opposite abutment supporting south 
end of bridge over stream on highway into town 
from north, 116 feet (3 54 meters) southwest of 
double mango tree, 34 8 feet (10 61 meters) west of 
nearer of two royal palm trees about 5 feet (15 
meters) apart, and 390 feet (11 89 meters) southeast 
of double lignum vitae tree, maurked by hardwood 
stake True bearmgs cleft m lock on mountain 
top, 12 miles (19 km), 88® 54' 7, first vertical truss 
at west side of south end of bridge, 265® 05' 1 

Mandeville, Jamaica, 1922 — On property of Bell Hotel, 
on hill about 500 feet (152 meters) east of hotel, 
about 200 feet (61 meters) east of stone wall runnmg 
north and south, 278 feet (847 meters) south of 
stone wall runnmg east and west, and 80 5 feet (24 54 
meters) northwest of stone mound used in target 
practice, marked by irregular stone set flush with 
surface, its center designated by drill-hole True 
bearmgs gable of house, 58® 23' 3, gable of house, 
on higher ground, 79® 18' 0, east gable of house on 
top of hill, 346® 15' 6 

Matanzas, Cuba, 1922— On grounds of Chapel of Mon- 
serrate, about 2 miles (3 km ) northwest of city, on 
high hill facmg Yumuri valley, 98 8 feet (3011 
meters) west of northwest comer and 1145 feet 
(34^ meters) northwest of southwest comer of 
chapel, 791 feet (2411 meters) north of CIW sta- 
tion of 1905, and 119 feet (364 meters) south of 
north stone wall , marked by flat stone slab lettered 
«C I W 1922 ” True bearings tip of pyramid- 
shaped house, 2 miles (3 km), 116® 05' 4, north 
doorway of house across Hershey railroad, 207® 36' 4 , 
old C IW station, 328® 21' 8 

Montego Bay, Jamaica, 1922— On property known as 
Jarrett Park, about 1 mile (16 km) southwest of 
town, 119 7 feet (36 48 meters) southeast of southwest 
comer of fence molosmg tenms-courts, 35 feet (11 
meters) south of cluster of lime and logwood trees, 
and 10 4 feet (3 17 meters) north of rock 7 by 2 feet 
(2 by 0 6 meters) embedded m ground , marked by 


ISLANDS, ATLANTIC OCEAN 
West Indies — continued 

Montego Bay, Jamaica, 1922 — contmued 

hardwood peg 2 inches (5 cm ) square and 15 inches 
(38 cm ) long, its center designated by a brass screw 
Tme bearmgs west side of house on hill, 3 miles 
(5 km ) 46® 06'.8, ornament on roof of house on hill, 
one-half mile (08 km), 264® 04' 3, lower west edge 
of iron stack of sugar-mill, one-half imle (08 km), 
327® 17' 8 

Pinar del Rio, Cuba, 1922 — ^About 400 yards (366 
meters) due north of C IW station of 1905, which 
could not be reoccupied because of buildmgs on the 
site, on hill in northwest section of city, facmg deep 
valley extendmg toward Sierra Moimtams, on pn- 
vate grounds, about 300 yards (274 meters) north of 
military stables, and about one-fourth mile (0 4 km ) 
northeast of Spanish colonia or sanitarium, marked 
by limestone block 4 by 6 by 12 mches (10 by 15 
by 30 cm ), set flush with surface, its center designated 
by cross True bearmgs gable of Spanish colonia, 
58® 46' 5, tip of highest peak in mountain range, 
3 5 miles (5 6 km), 97® 09' 7, east edge of Bishop’s 
residence m town, 1 5 miles (2 4 km ) , 334® 55' 2 , 
base of high wireless staff at point where it joins 
supports, 356® 40' 7 

Placetas del Norte, Cuba, 1922— Two stations, A and B, 
were occupied, bemg close reoccupations of stations 
of 1908-09 designated as Placetas A and Placetas 
respectively Station A is in northwest comer ot 
open field bounded by Quinta del Sur on north and 
Central del Sur on west, about 200 feet (61 meters) 
from north street, about 250 feet (76 meters) fiom 
west street, and about 20 feet (6 meters) north of 
path running diagonally across field, marked by 
gramte block 8 by 6 by 6 inches (20 by 15 by 15 cm ) , 
set flush with surface, center designated by cross 
Tiue bearing north edge of square chimney of 
sugar-mill, 3 miles (5 km), 313® 35' 9 
Station B is in southwest part of town, on grounds 
of market plaza, m comer bounded on southeast and 
southwest by street called Segunda del Oeste and 
Cuarto del Sur respectively, about 135 feet (412 
meters) southwest of south corner of market 
buildmg, and 30 feet (9 1 meters) northeast of 
center of Cuarto del Sur, and 60 feet (183 meters) 
northwest of center of Segunda del Oeste, marked 
by cement block 5 by 5 by 12 mches (13 by 13 by 30 
cm), set flush with surface and lettered IW 
1922 ” Tme bearmg northwest comer of old build- 
mg distinguished by archway over sidewalk, 350 feet 
(107) meters, 208® 28' 0 

Port Antomo, Jamaica, 1922 — On property known as 
Olivier Park, about three-fourths mile (12 km ) 
east of town, facmg Eastern Harbor, about 200 feet 
(61 meters) east of mouth of Caneside Eiver, and 
44 5 feet (13 56 meters) south of lone almond tree 
on shore , marked by bulletwood peg 2 mches (5 cm ) 
square and 12 mches (30 cm ) long, with its center 
designated by a brass screw 'True bearmgs north- 
east comer of nave of cathedral, one-fourth mile 
(04 km) 101® 27' 3, spike on court-house roof, 
1 DQile (16 km), 125® 32' 9, tip of cupola on Hotel 
Litchfield, 1 5 mile (2 4km), 140® 26' 5, Navy Island 
Beacon, 1 mile (16 km), 171® 42' 7, Grant’s Eock 
Beacon, three-fourths mile (12 km), 199® 57' 0, 
north range pole, 100 yards (91 meters), 266® 26' 6, 
south range pole, 200 yards (183 meters), 3^® 26' 1 

Port au Pnnce, Haiti, 1922— Two stations were occupied 
Station A is on grounds of Umted States Manne 
Corps aviation field, about 1 mile (1 6 km ) north of 
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central part of city, near north side of landing field, 
about 75 feet (23 meters) east of point from which 
twin towers of cathedral appear in Ime, 649 feet 
(197 8 meters) north of northwest comer of air- 
plane machme-bhop, and about 20 feet (6 meteib) 
south of cactus hedge, marked by concrete post 
about 8 mches (20 cm ) square, set almost flush with 
surface of ground and havmg set m top a brass plate 
stamped ''Carnegie Institution of Washington, 1922,” 
a brass screw in cement marking exact spot TVue 
beanngs tip of church steeple, 9® 44' 9, ri^t tower 
of cathedral, 16® 14' 7, spire of San Josef Church, 51® 
23' 8, station R, 290® 24' 

Station B is 534 feet (1628 meters) east of station 
A, 693 feet (211 2 meters) noitheast of northeast cor- 
ner of airplane machme shop, and about 20 feet 
(6 meters) south of cactus hedge, marked by con- 
crete post about 8 mches (20 cm ) square, set almost 
flush with surface of ground and havmg set in top 
a brass plate stamped "Carnegie Institution of 
Washington, 1922/' a brass screw in cement marking 
exact spot True beanngs spire of cWch, 18® 18' 0, 
left tower of cathedral, 22® 41' 1, right tower of 
cathedral, 22® 49' 1, spue of San Josef Church, 58® 
15' 3 

Port Ccuitnefi, St Lucia, 1922 — ^Exact rcoccupation of 
C I W station of 1905, m Botamc Garden, northeast 
of town, 40 feet (12 meters) south and 23 feet 
(7 meters) north of two drainage gutters, 53 6 feet 
16 30 meters) and 465 feet (1417 meters) southwest 
of trees at north and south ends respectively of a 
crescent-shaped flower-bed, and 88 5 feet (2697 
meters) and 82 8 feet (25 24 meters) respectively 
from large trees to north and south True bearings 
pole on gable of house, 44® 39' 4, estimated center 
smoke-stack on lime factory, 68® 49', gable of Mr 
Gordon's house, 205® 01', left tangent of summer 
house, 311® 59' 

Port of Spam, 1905, Tnmda5L, 1923 — ^Exact reoccupation 
of C I W station of 1905, in grounds of Agncultural 
Experiment Station, just west of extreme northwest 
comer of Queen's Park Savannah, and near end of 
St Clair Electnc Cai Line, near west gate of grounds, 
65 2 feet (19 87 meters) from west fence and 58 feet 
(177 meters) from south edge of roadway passmg 
supermtendent's office This station is not suitable 
for further reoccupations and old stone-marker was 
moved to station A in 1923 

Port of Spam, Tnmdad, 1923 — ^Two stations were occu- 
pied Station A 18 m Queen's Park ^vannah, about 
one-third mile (05 km) north of Queen's Park 
Hotel, 7320 feet (22311 meters) northwest of 
"Savannah Referrmg Mark,” used by Crown Survey 
office, and at mtersection of meridian Ime with 
azimuth line extended from refemng mark to spire 
of Laventille Roman Cathohe Church , marked by a 
hole in top of limestone post 6 by 6 by 30 inches 
(15 by 15 by 76 cm), lettered on top "C I 1905,” 
set flush with surface of ground True beanngs tip 
of tower of college building, 73® 48' 5 , tip of dome 
on large house, 98® 49' 4, spire of Laventille Roman 
Catholic Church, and "Savannah Refemng Mark,” 
307® 48' 0, church spire seen at left of grandstand, 
341® 39' 1 , tip of dome on government office build- 
ing^, 351® 42' 8 

Station B is in northeast part of Queen's Paik 
Savannah, on stone known as "Savannah Refemng 
Mark,” just south of group of six large palms, and 
in Ime between station A and Laventille Church 
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spire, marked by stone about 15 mches (38 cm) 
square, projectmg 6 inches (15 cm ) above ground, 
the exact pomt being marked by a hole m a small 
copper plate set m a depression in stone True 
bearings spire of Laventille Church, 307® 48' 0, spire 
of Tnnity Church, 352® 43' 1 

Puerto Plata, Dominican Republic, 1922 — ^Within grounds 
of old fort on pomt at entrance to harbor, at foot 
of hill on which mam buildmg stands, 32 8 feet 
(1000 meters) west of wall along east side of m- 
closure, 675 feet (2057 meters) north of scrub 
sea-grape tree at tide-water mark, and 83 0 feet (25 30 
meters) east of southeast comer of concrete hand- 
ball-court, marked by block of concieteSby 8by 24 
inches (20 by 20 by 61 cm ) , set almost flush with 
ground and lettered"C I, 1922,” with cross on top 
True bearmg highest pomt on large rock about one- 
half mile (OR km ) out from shore, 155® 24' 1 

Rio Claro, Tnnidad, 1923 — On grounds of Public Works 
Department, in plot of open ground, almost m front 
of warden's house, and about 20 feet (6 meters) west 
of road , marked by concrete post 6 by 6 by 24 mches 
(15 by 16 by 61 cm), with brass plate set m top 
True bearings cross on Baptist chureffi, 32® 38' 7, 
staff on left end of Public Works office, 164® 10' 4 

Roseau, Dominica, 1922 — ^In Government Botamcal Gar- 
den, on grass plot roughly 600 feet (152 meters) 
square used foi playmg cricket, 1905 feet (58 06 
meters) southeast of station of 1905, and WO feet 
(60 04 meters) southeast of flagpole in front of small 
ciicket-house at edge of lawn m northwest part of 
gaiden, marked by hard granite stone, 6 by 6 by 12 
mches (15 by 15 by 30 cm ), set flush with ground, 
with dnll-hole marking exact point True bearmgs 
light edge of Cathohe church, one-fourth mile (04 
km ), 42® 44' 2, gable of dormer-window on hospital, 
94® 37' 9, CIW 1905 magnetic station, 95® 0^9, 
flagp 9 le in front of cncket-house, 125® SC, anemo- 
meter on hill, one-half mile (08 km ), 296® 68' 9 

Bt Johns, Antigua, 1922 — ^At top of knoll m Victoria 
Park, east of two roads branching northeast and 
southeast from east end of High Street, 85 paces west 
of west fence of botanic garden, and 125 paces west 
bv north from station of 1905, marked by concrete 
pillar 9 inches (23 cm ) by 11 mches (28 cm ) on top 
and msenbed “C I W 1822 ” True bearmgs light- 
house, two-thirds mile (1 0 kilometer), 17® 49' 1 , pole 
at signal station on Rat Hill (leper colony), 15 
miles (24 kilometers), 108® 26' 0, north steeple of 
Catholic church, one-third mile (05 kilometer), 117® 
11' 5, chimney of old sugar-mill, 15 miles (24 kilo- 
meters), 183® 09' 2 

Bt Thomas, Virgin Islands, 1922 — See Charlotte Amalie 

Banchez, Dominican Republic, 1922 — On land belonging 
to Samana and Santiago Railway, on point about 40 
feet (12 meters) above sea-level, about 500 feet (162 
meters) east of end of tracks at Sanchez, and almost 
directly m front of house No 7 of railway company, 
about 20 feet (6 meters) from brow of hill to west, 
11 feet (3 meters) from begmmng of south slope, 
17 feet (5 meters) from east slope, and 72 feet (22 0 
meters) south of foot of large tree havmg spreading 
and inegularlv shaped trunk at base, marked bv 
rough stone about 22 mches (57 cm) long, with 
V-shaped top lettered on one face "1922” and on 
other "Cl ” True beanngs tip at apex of roof at 
north end of wharf building, 64® 18'.5, tip of oma- 



294 


Land Magnetic Observations, 1921-1926 


ISLANDS, ATLANTIC OCEAN 

West Indies — continued 

Sanchez, Dominican Republic, 1922 — continued 

ment at south end of roof of billiard and club room 
of Samana and Santiago Railway, 114® Wb, small 
ornament on apex of roof at north end of Bntish 
Vice-Consulate, 115® 18' 3 , comer porch-post nearest 
sea of residence, 1 5 miles (24 km ), 292® 04' 5 

San Fernando, Tnnidad, 1923— Two stations weie occu- 
pied Station A is exact reoccupation of CIW 
station of 1905, in southwestern pait of government 
pasture and lecreation grounds known as Paradise 
Savannah, about one-half mile (08 km ) south of 
town, about 400 feet (122 meters) west of armory, 
on hill near big tree, and about 2^ feet (76 meters) 
from fence on west marked by stone, 6 by 6 by 36 
inches (15 by 15 by 91 cm ), set so as to proiect 
about 5 inches (13 cm ) above the ground, and 
letteied on top “Cl 1905” True bearings spire 
of Anglican church, 228® 51' 5, spire of Wesleyan 
church, 243® 41' 4 

Station J5 IS 569 feet (1734 meters) from A, 
directly in line from it toward spire of Anglican 
church Tiuc bearings spue of Anglican church, 
228® 5T8, spire of Wesleyan church, 244® 03' 7 

Santiago dc Cuba, Cuba, 1922 — ^Two stations were occu- 
pied Station A is exact reoccupation of mam CIW 
station of 1909, on top of San Juan Hill, about 3 
miles (5 km) east of city, about 230 feet (70 
meteis) south of monument erected in memory of 
American soldiers, and 30 feet (91 moters) north 
of intersection of west and south trench lines, mark- 
ed by cement block with deep drill-hole m center, 
proiecting about 6 inches (15 cm ) above surface of 
ground True beanngs flagpole in Raja Yaga 
grounds, 16 miles (2 4 km), 164® 36' 6, flagpole in 
Agricultural groimds, three-fourths mile (12 km) 
166® OCK 4, stack of mill, 1 mile (1 6 km ), 311® 58' 4 

Station B is about 400 feet (122 meters) south 34® 
27' 9 west of A on San Juan Hill, about 200 feet (61 
meters) south of ruins of old foundation, about 15 
feet (5 meters) west of path running south along 
top of hill, and 25 feet (8 meters) east of wire fence 
inclosing Agncultural College grounds, marked bv 
concrete block 6 by 6 inches (13 by 13 cm ), set flush 
with surface and marked “C I W 1922 ” Tnie 
beanngs flagpole in Raja Yaga grounds, 164® 50' 3, 
lip of Fort Memorial 650 feet (198 meters), 226® 
27' 1, stack of mill, 297® IQ'S 

Santo Domingo, Dominican Republic, 1922— Two stations 
were occupied Station A is on grounds of Domini- 
can receptona or receivership of customs, about 
three-fourths mile (12 km) west of mam part of 
city, 157 8 feet (48 10 meters) southeast of southeast 
comer of main building, 690 feet (2103 meters) 
northeast of northeast corner and 112 5 feet (34 29 
meters) west of northwest comer respectively of two 
houses, marked by rough flintstone rock set flush 
with surface of ground and having cross cut in top to 
mark exact spot Tme bearings tower on dwelling 
7® 48' 3, tower on similar dwelling, 10® 10' 5, left 
wiieless tower lust above platform at base of upper 
single steel pole, 326® 35' 2, nght wireless tower at 
corresponding point, 334® 57' 3 

Station B is on grounds of Dominican receptona 
325 4 feet (99 19 meters) west of station A, 122 6 feet 
(37 37 meters) southwest of southwest comer of mam 
building 74 3 feet (22 66 meters) northwest of north- 
west comer of dwelling-house, and 390 feet Ul 89 
meters) east of fence along roadway, marked bv 
cross cut in top of rough flmtstone set flush with 
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Santo Domingo, Dominican Republic, 1922 — contmued 
surface of ground 'True bearmgs nght wireless 
tower, 329® 47' 2, tower on dwelhng, 365® 01' 8, tower 
on similar dwelling, 357® 42' 3 

Toco, Tnnidad, 1923 — ^At tngonometrical station No 120 
of Tnnidad Survey Department, on summit of hill 
about 75 feet (23 meters) above village, and nearly 
north of junction of Toco mam road with Paria mam 
road, marked by concrete block 12 by 12 by ^ 
mches (30 by 30 by 61 cm), projectmg about 2 
mches (5 cm ) above surface of ground, and havmg 
brass plate with center mark and beanng number 
120 True bearmgs Coconte tngonometrical sta- 
tion, 44® 29' 2, Galera Lighthouse, 280® 29' 8 

Willemstad, Curagao Island, 1922, 1926— Three stations 
were occupied designated 191S, A, and B The first 
is a close reoccupation of CIW station of 1913, 
south of town on coral bar connected with western 
suburb, about 160 yards (137 meters) north of wire- 
less telegraph station True beanngs base of flag- 
pole on church, 226® 62' 9, west gable of Amencan 
Consulate, 242® 47' 5, flagpole at south end of baths, 
310® 04' 9 

Station A, also reoccupied by USB Niagara m 
1926, IS on grounds of old mihtary hospital, about 
three-fourths mile (1 2 km ) west of docks, 370 feet 
(1128 meters) northwest of northwest comer of 
main building, 68 feet (21 meters) north of sandy 
load, and slightly west of projected line of fence 
lunnmg north down hill from old fort, marked by 
concrete post about 8 mches (20 cm ) square, pro- 
jecting 4 inches (10 cm ) above surface of ground, 
and lettered roughly “C I ,” a brass screw marking 
exact spot Ttue bearmgs delivery pipe from tank, 
just below platform, 16® 28' 2, tip of water-tank at 
new mihtary hospital, 134® 47' 4, tip of left tower 
of Cathohe church, 268® 15' 6, tip of nght tower of 
Catholic church, 268® 26' 6 , tip of water-tank near 
windmill on grounds of institution, 293® 03' 4 

Station B of 1922 is on grounds of old militaiv 
hospital, 800 feet (244 meters) southeast of A, east of 
rock wall about 3 feet (09 meter) high surroimding 
building directly m front of entrance to grounds at 
a point exactly in line with middle of north wall 
and 118 1 feet (36 00 meters) southeast of its north- 
east comer, marked by concrete post 9 mches (23 
cm ) square, set 16 mches (41 cm ) in ground and 
piojectmg 4 mches (10 cm) above True beanngs 
tip of water-tank, 73® 52' 6, small cross at rear end 
of Cathohe church, 252® 59' 4, tip of left tower of 
Catholic church, 255® 54' 8, tip of right tower of 
^a^olic church, 266® 21' 2, prominent flagpole, 279® 
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Colombo, 1921 — ^Two stations were occupied in western 
part of grounds of Colombo Umversity, m Cumamon 
Gardens off Buller*s Road Station A is an exact 
reoccupation of CIW station A of 1911 and 1918, 
108 feet (32 9 meters) southwest of fence, 164 0 feet 
(60 0 meters) southwest of southwest comer of oflBlce 
buildmg, and 806 feet (2457 meters) west of ther- 
mometer shelter, marked by concrete block 5 mches 
(13 cm) square on top and lettered “C IW 1911 ” 
Tme beanngs north comer of lunatic asylum, 55® 
41'B, left comer near eaves of cncket-club grand- 
stand, 123® 29' 5 , lower tip of small white spike over 
east gable of Grasmere, the surveyor-general's bunga- 
,low, 177® 26' 0, nearest comer of office buildmg, 212® 
07' 
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Station C IS an exact reoccupation of C I W sta- 
tion C of 1911 and 1920, 84 62 feet (25 79 meters) 
fiom station A in the direction of the spike on gable 
of surveyor-generars bungalow 

Comoro Islands 

Dzaoudzi, Mayotte Island, 1921 — ^Near probable site of 
French hydrographic station of 1900, about 2 kilo- 
meters east of Dzaoudzi, on shore, just above a sm all 
cove, about 100 meters west of northwest comer of 
native village, northwest of cattle park and low hill 
between native village and sea, and 0 5 kilometer 
north of Boulevard des Crabbes True beanngs 
navigation mark on mam island, 10 kilometers, 28® 
25^2, prominent peak, 10 kilometers, 37® 48' 0, bot- 
tom of wireless mast, 2 kilometers, 105® SO' 3 , south 
ornament on roof of Messagenes residence, 2 kilo- 
meters, 108® 17' 2 

Madagascar 

Ambatondrazaka, 1921 — ^In abandoned rice-field on noi th 
wcbt outskirts of town, about 150 meters west of 
main load to Imeiimandioso, at point in lino with 
noith side and 35 paces west of bend toward south- 
west of cait road skirting noith west quarter of town 
and 28 paces south of irrigation ditch running not th- 
wost across fields True bearings tomb on round 
hill above town, 4 kilometers, 2® 46' 4, lamp-post at 
cioss-roads, 500 meters, 51® 06' 1, north gable of 
lailway station, 500 meters, 95® 44' 0, top of distant 
peak, 10 kilometers, 230® 3T1, telegrapn-pole with 
stay at fork in road, 200 meters, 257® 55' 6, cement 
pillar on mam road, 150 paces, 289® 14' 8 

Ambimnindrano^ 1921 — On iiver bank, about 05 kilo- 
meter northeast of town, 100 paces along road to 
Mahanoro fiom its junction with mam road to 
town and road going north to Morolamba, 1730 
meters east of northeast comei-post of bndge acioss 
liver, and 5 paces south of road to Mahanoro True 
bcaiings near gable of house of mission, 1 kilo- 
meter, 10® IT 7, sign-post at junction of roads, 90 
meters, 81® 15' 0, northeast pole of bridge, 101® 38' 9 , 
summit of isolated rocky peak, 1 kilometer, 176° 
38' 7 

Ambinany-Faraony, 1921— On searfront, 32 60 meters and 
31 10 meters south of southwest and southeast ver- 
anda-posts respectively of rest-house, and 14 paces 
west of coast line True beanngs telegraph-pole 
with stay, 90 meters, 32® 52' 0, southwest veranda- 
pole of rest-house, 180® 34' 4 , southeast veranda-pole 
of rest-house, 192® 15' 4 , telegraph-pole across rrver, 
1 kilometei, 198® 2(7 6 

Ambodtvelatia, 1921— In dealing northeast of village and 
east of government rest-house, at a point in lino 
with southwest side of rest-house and 41 30 meters 
southeast of its southeast comer Tnie bearings 
southeast corner of rest-house, 109® 43' 4, promi- 
nent white tree at foot of mountam, 1 kilometer, 
115® 57' 5, telegraph-pole on pass over hill, 1 kilo- 
meter, 200® or 7 

Amhohibe, 1921 — On sandy flat behind government 
post, about 150 meters east of residence of Chef do 
Poste, about 100 meters south of house occupied by 
native governor, and 38 00 meters south of south 
comer of fence of native governor's compound 
True beanngs cross on church, 350 meters, 42® 
28' 1 , north gable end of mission residence, 300 
meters, 58® 38' 0, south veranda-post of residence. 
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106° 49' 3, south gable of native govemoi's house, 
175® 27' 9 

Ambovomhe, 1921— In west apex of tnangular shaped 
piece of grass-land between rest-house and school, 
about 100 meters west of admimstrator’s residence, 
4035 meters southwest of south comer of fence 
around rest-house, 56 40 meters northwest of north- 
west comer of foundation platform of school, 4 
paces from road to south and 7 paces from road to 
north, marked by hardwood stake 15 centimeters 
m diameter and 1 6 meters long, projectmg about 
60 centimeters above surface of ground True 
beanngs point where Tsihombe road crosses ndge, 
5 kilometers, 87® 29' 7, near comer of rest-house 
compound 219® 49' 7, west gable of administrator's 
residence, 248® 21' 2, northwest comer of platform 
foundation of school, 326® 03' 7 

Ampanihy, 1921 — On low, scrub-covered ridge, about 1 
kilometer northeast of government adnunistrative 
post, about 400 meters northeast of “Place Pubhque," 
200 meters north of Protestant church, about 80 
meters west of mam road to Bekily, and about 50 
meters west of large prominent baobab tiee, marked 
by pillar of limestone rocks, 90 centimeters high and 
30 centimeters square, with coating of cement on 
top face Tme bearmgs near gable of doctor's 
house, 1 kilometer, 47® 00' 1 , geodetic beacon on 
Mount Ejaba, 10 kilometers, 95® 42' 6, large baobab 
tree on sky-lme, 1 kilometer, 208° 03' 3, north edge 
of nearby baobab tree, 270° 04' 1 

Ampamnbana, 1921 — On nver-bank, north of village, 47 
paces west of government rest-house, and 24 paces 
southeast of lone tamarind tree, marked by rough 
block of granite, 15 by 15 by 65 centimeters, left 
projecting 15 centimeters above surface of sand 
'True beanngs tamarind tree, 114® 28' 8 , east peak 
of range to north, 10 kilometers, 149® 27' 0, signal 
station at east end of low island, 6 kilometers, 174° 
03' 7, tree on beach, 500 meters, 233® 12' 8, bottom 
of northwest pillar of rest-house, 271® 39' 4 

Andempona, 1921— On grass-land, about 230 meters south 
of government rest-house in village, and between 
mam path to Antalaha and swamp west of path, 15 
paces east of edge of swamp, and 50 30 meters west of 
telegraph-pole marked “1378 " True beanngs north 
end of Table Mountain, 8 kilometers, 3® 29' 1 , south 
gable end of rest-house, 182® 06' 3, telegraph-pole 
numbered 1378, 254® 13' 1, south end of Table 
Mountam, 358® 56' 1 

Andevorante, 1921 — Close reoccupation of P4re Colm's 
station of 1892, on sand-dunes of Ambatojanahary, 
at north end of town, about 50 meters south of Lon- 
don Mission Church, and 575 meters southeast of 
most southerly of five upnght stones markmg Mal- 
gash tomb True bearings top of south stone of 
tomb, 138® 47', south end of roof of London Mis- 
sion Church, 202® 07' 9, north end of ridge-pole of 
house, 100 meters, 302® 03' 3 , bottom insulator of 
telegraph-pole with stay, 90 meters, 350® 11' 1 

Andilamena, 1921 — ^At north end of town, on open ^ace 
across diagonal road southeast of government rest- 
house, 35 10 meters and 46 70 meters from southeast 
and southwest corners respectively of fence around 
rest-house, 18 paces east of diagonal road, and 11 paces 
from road to east True bearmgs southwest comer 
of rest-house fence, 128® 32' 7, southeast comer of 
rest-house fence, 159® 18' 9, spike on watch-towei, 
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Anddamenaf 1921 — continued 

350 meters, 252® 10' 2, tomb with horns, 3 kilometers, 
292® 28' 2 

Andranokelilalina, 1921 — In small clearmg at edge of 
forest, about ^ meters west-southwest of government 
rest-house, and 50 meters west of mam road through 
village True bearing top of telegraph-pole with 
stay, second pole south of rest-house, 60 meters, 349® 
26' 3 

Androka, 1921 — On Terram Domainale, a large piece 
of grass-land between native village and sea, about 
250 meters south of Poste Admmistratif, between 
two shady trees near south end of village, 1990 
meters from tree to west, 19 50 meters from tree to 
east, and 8 paces south of path True bearmgs 
north trunk of tree, 62® 37' , near gable of Indian 
store, 500 meters, 159® 43' 2, southwest comer of 
fence of Poste Admmistratif, 165® 10' 5, northwest 
veranda-post of oflace, 230 meters, 172® 33' 9, tree, 
249® 38' 

Andronadrona, 1921 — On .slightly sloping spur on steep 
hillside, about 60 meters northwest of government 
rest-house, 6 paces south of old road descening to 
rest-house True bearmgs white tree on hillside, 

1 kilometer, 37® 08' 2, northmost visible telegraph- 
pole, 300 meters, 92® 42' 9, north end of roof of rest- 
house, 305® 54' 6, telegraph-pole with stay across 
valley, 300 meters, 316® 16' 8 

Analalava, 1921— Near station of French Hydrographic 
Service of 1904, on sandy beach, 500 meters south 
of pier, 200 meters northwest of oflBlces of Chef de 
Provmce, 39 paces southwest of road from govern- 
ment ofiace to beach, and 8 paces from high-water 
mark True bearmgs west edge of island in bay, 10 
kilometers, 97® 47' 9, north end of pier, 181® 32' 4, 
near gable of wharf building, 400 meters, 206® 38' 1 , 
south end of office of Chef de Piovmce, 294® 55' 2 

Anjala, 1921 — On hill slope north of government lest- 
house and south of swamp, practically in hne with 
east side of rest-house fence, about 50 meters north 
of rest-house, and 30 paces from noitheast comer of 
fence Tme bearmgs north gable end of roof of 
Teahouse, 6® 49' 6, top of conical mountain, 30 
^lometers, 62® 36' 6, top of telegraph-pole with stay, 
60 meters, 125® 35' 6, lone tree on hillside, 15 kilo- 
meters, 159® 50' 6 

Ankatoky, 1Q21 — On open space, about 60 meters south- 
west of government rest-house, and 62 paces south- 
west of northwest comer of rest-house fence, whose 
true beanng is 212® 40' 7 

Ankoronky, 1921-^t village of Ankoronky, on coast 
path betw^n Belo and Benjavilo, one and one-half 
days march north of Belo, just northwest of village 
cleanng, 13 70 meters southeast of large sacrifice- 
pole under large tree, and 9 paces noith of path 
leadmg northwest from village True bearing top 
of sacnfice-pole, 135® 37' 7 ^ y 

Anosihe, 1921— In low scmb west of village, between two 
na^ve paths wbch unite about 25 meters west of 
west edge of village cleanng, 1 pace fiom each 

Antalaha, 192^Near center of public park, about 100 
meters west of flagstaff near post-office, 24 70 meters 
soi^east of sohtary mango tiee, and 125 paces 
nortowe^ of road boundmg park on southeast, 
marked by cement block 10 by 10 by 50 centimeters 
its top face lettered “CIW*' and projectmg 5 
centimeters above surface of ground True bear- 
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Madagascar — continued 
Antalaha, 1921 — continued 

^ mgs mango tree, 122® 43' 1 , ornament at west end 
* of lesidence, 250 meters, 158® 52' 1, cross at oast end 
of Catholic church, 150 meters, 220® 42' 0, hand- 
lail of bridge on road from southeast, 317® 53' 5 
Antsirane, 1921 — See Diogo-Suarez 
Beheloka, 1921 — In sciub about midway between beach 
and hut of chief of village, 8 paces nort.h of and 120 
paces southeast along path leading from beach to 
chiefs hut True bearings west end of riimcd houH(' 
of former fort, 06 kilometer, 50® 53' 6, north end of 
roof of chief's hut, 80 meters, 310® 18' 2 
Belo, ' 1921 — ^At extreme eastern end of Boulevard do 
Residence, north of lest-house, about 300 meters 
east of admmistrator's residence, in middle of street, 
near edge of cliffs overlooking river, 3607 meters 
east of east face of sun-dial (known as ^'Sphmx”) on 
pillar in street in front of residence of Chef de la 
Garde Indigene True bearings northwest corner 
fence around rest-house, 2175 meters, 46® 13' 6, 
northwest edge of sun-dial, 75® 30' 7, tree' at south 
cast comer of fence around Garde Indigene's resi- 
dence, 26 55 meters, 97® 01' 0, telegraph-pole with 
stay, on nver flat, 08 kilometer, 253® 23' 9, tree on 
distant ndge, 8 kilometers, 302® 55' 2 

Benjavilo, 1921— Near Perc Cohn's station of 1898, at 
edge of palm scmb, about 350 meters north of 
government rest-house, 60 meters east of beach, and 
just northwest of cluster of native huts at extreme 
north limits of settlement now abandoned as a 
military post Tme beaiings noith gable end of 
rest-house, 00® 04' 6, veranda post of government 
school buildmg, 358® 37' 8 

Bemlany, 1921 — South of native village, near north 
entrance to narrow lane thiough cactus scrub, 2420 
meters southeast of southeast comer of icst-house, 

2 paces and 4 paces from native paths to east and 
west, respectively Tme bearings near comer of 

village, 187 paces, 

loO 5v 2 

BouJ^vato, 1921— In open space in middle of village, 
27 paces north of government lest-housp, and 18 
paces east of mango tree True bearmgs mango 

3 kilometers, 114’ 

34' 4, village flagstaff, 40 meters, 292’ 61' 9 
Cop Smwte^one, 1921— Northwest of Cap Sainte Mano, 
about 2 kimmeters south of Bay of Vatomangy, on 
edge of clifif about 145 meters above sea, about 100 
meters noi^east of extremity of headland locally 
too^ as “Sante Mane” The southern extremity 
of the island could not be leached, as no trail thiough 
toe cactus and thorn scmb could be found, the 
stotion selected IS found by following natiye trail 

Betaimboraka to 
Old government rest-house, thence about 4 kdo- 
meters southwe^ to cliff where trail turns ab- 
ruptly souAwaM along cliff about 1 kilometer to 
station Trae bearmgs conical hill on coast, 10 
1' ^''S® '‘cross bay, 6 kilo- 

meters, 05 5, conspicuous white rock on cIifiE 

27 f 1 kilometer, 

Disco-Sucres 1921-Near the French Hydrographic 
Service station of 1887. 116 meters southIKf 
mendian-pillar, and 18 95 meters north of northwest 
'^®®'*®r‘ce of port captain, marked by- 
local authonties with stone block proiecting several 

Sed ‘‘C I W rte I omS 

letters C I W Tme bearings^ northwest compr 

of port captams residence, 13’ 14' 4, top of 
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Ma]>aqascab — continued 

Diego^Suarez, 1921 — continued 

tower, 60 meters, 29® 56' 4, cleft in distant ciag on 
ridge, 10 kilometers, 128® 05' 0, south comer of 
meridian-pillar, 234® 04' 6, filalao tree, 5 paces, 266® 
31' 

Farajcmgana, 1921 — On sea front, east of office of chief of 
province 47 15 meters east of northeast comer and 
in Ime with north side of wall around office and 29 30 
meters northeast of low spreading tree; marked by 
a pyramidal stone of cement 12 by 14 by 53 centi- 
meters, firmly embedded m a mass of rocks and 
cement, its top face left 12 centimeters above sur- 
face of ground, and a hole m center mdicatmg exact 
pomt True bearmgs northeast comer of wall 
around office, 80® 16' 1 , southeast pillar of office of 
chief of province, 60 meters, 57® 31' 8, top of naviga- 
tion mark on point, 500 meters, 332® 08' 0, block- 
house at military camp, 1 kilometer, 341® 55' 5. 

Faux Cap, 1921 — On Ime of sand-dimes runnmg parallel 
with road to Cap Samte Marie, about 200 meters 
north of military post, at a pomt about 25 meters 
northeast of junction of mam roads to Tsihombe 
and Cap Samte Mane, 24 paces east of mam road 
to Tsihombe and 16 paces west of branch road True 
bearmgs northeast comer of military post, 337® 
18' 7 , north gable of residence of post, 348® 08' 5 

Fenenve, 1921— In large field surrounded by trees, 60 
meters east of Catholic mission and 100 meters south 
of Catholic church, 1 kilometer west of beach 
(See note under Tamatave ) 

Fort Dauphin, 1921 — ^At geodetic station, on east side 
of path between cemetery and mihtia camp and 
about 150 meters northeast of camp, marked by 
geodetic maik, a cement pillar 50 centimeters square 
standing 66 centimeters above surface of ground, 
center of top face of which is mdicated by mtersec- 
tioni of eight cross lines, north side of face bearing 
inscription *^4th Comp Legion 1898 True bearmgs 
rock at pomt across bay, 05 kilometer, 38® 41' 6, 
near gable of government school, 0 5 kilometer, 93® 
08' 1 , cross on Boman Catholic church, 0 5 kilometer, 
101® 56' 6, geodetic beacon on Mount St Louis, 8 
kilometers, 134® 29 5, sharp pomt on high peak, 10 
kilometers, 149® 47' 1 , north gable of north mission 
residence, 05 kilometer, 338® 39' 6 

HellviLle, 1921 — See Nosi B5 

lahako, 1921 — Southwest of village, on grass-land 
between mam road and native track leading south 
to water, and 20 05 meters southwest of west coiner 
of rest-house True bearings prominent tree on 
ridge, 2 kilometers, 26® 20' 3 , cliff on mountam, 
8 kilometers, 138® 03' 5, west comer of rest-house, 
242® 36' 5 

Imenmandroso, 1921 — On grassy hill slope at noith end 
of town, 48 50 meters northwest of northwest 
veranda-post of rest-house True bearmgs tree on 
hill across Lake Alaotra, 12 kilometers, 145® 18' 2, 
northeast veranda-post of rest-house, 60 meters, 304® 
18' 9, northwest veranda-post of rest-house, 317® 
01' 3 

Itampolo, 1921— In middle of open sandy ^ace east of 
abandoned mihtary post, in Ime with south wall of 
fort, and 77 paces east of its southeast comer 'True 
bearmgs loophole in southwest comer of fort, 80 
meters, 84® 4^7, southeast comer of wall around 
fort, 85® 19' 6, northeast comer of barrack budding, 
120 meters, 112® 48' 9, tree on distant ndge, 5 kilo- 
meters, 241® 08' 3 


ISLANDS, INDIAN OCEAN 
Maoagascae — continued 

Mahabo, 1921 — ^In town, near nuddle of public grounds 
north of distnct office and west of post-office, at 
point in Ime with south wall of kitchen behmd post- 
office and 35 02 meters west of its southwest comer, 
1200 meters east of large Latanier palm, and 915 
and 1040 meters northwest of northwest and north- 
east pillars respectively of small pavilion occupying 
center of giounds True beanngs Latanier palm, 
111® 52' 1, northwest veranda-post of rest-house, 
60 meters, 211® 20^ 8, west end of roof beam of post- 
office, 40 meters, 242® 09' 0, south side of kitchen of 
post-office, 269® 23' 7, south post of gateway to resi- 
dence, 300 meters, 289® 19' 9, northeast pillar of 
pavihon, 327® 19' 6, outer edge of west gate-post of 
district office, 60 meters, 356® 19 6 

Mahanoro, 1921 — On grounds of Anghcan mission, at 
north end of town, near middle of small open play- 
ground between church and residence of missionary 
in charge, about 100 meters west of residence, 20^ 
meters northwest of eucalyptus tree at junction of 
paths, and 3000 meters west of eucalyptus tree on 
path True beanngs cross at south end of church, 
150 meters, 41® 19' 6, south side of doorway of 
mission residence, 260® 51' 6, eucalyptus tree on path, 
268® 36' 7 , eucalyptus tree at junction of paths, 287® 
31' 9 

Mamtirano, 1921 — ^Two stations were occupied Station 
A IS m middle of public square around which are 
grouped post-office, school, and government offices 
True bearmgs fork formed by two tamarmd trees, 

32 90 meters, 11® 13' 3, norffi gable of post-office, 
100 meters, 67® 65' 8, tree behmd school compound, 
300 meters, 168® 21' 3 , northwest comer of com- 
pound, 98 paces, 224® 00' 3, telegraph-pole with 
stay on comer of square, 291® 52' 1 , telegraph-pole, 
43 15 meters, 329® 5T 7 

Station B is near site of Pere Colm’s station of 
1898, on nver bank, just southwest of old abandoned 
mihtary post, 20 paces west of Ime of mangroves, 
41 paces east of high-water mark on nver bank, and 
6 paces north of native path 

Majunga B, 1921— Exact reoccupation of C I W. station 
of 1920, on beach, m Ime with north side of admm- 
istrator’s residence, 9 65 meters from cross cut m sea- 
wall 60 centimeters above ground, marked by block 
of hmestone whose exposed portion is 8 by 8 by 8 
c^t^eters, bearmg cross m top, with three letters 
C I W on three sides^ respectively True bear- 
mgs southmost electric-hght pole at end of sea-wall, 
2® 33' 2, hghthouse at Eatsepe, 10 kilometers, 93® 
20' 3, hght-standard in searwall, 200 meters, 358® 
12' 4 

Manakabahmy, 1921— On low hill in bush, about 150 
meters northwest of government rest-house m vil- 
lage, about 40 meters northwest of isolated groin hut 
at north end of village, and about 50 meters west of 
mam path from Maroantsetra to Antalaha True 
beanngs white tree in valley, 400 meters, 19® 52' 5, 
highest peak to west, 2 kilometers, 103® 27' 1 , dis- 
tant telegraph-pole with stay, 1 kilometer, 180® 48' 1, 
telegraph-pole by mam path, 50 meters, 251® 29' 1 

Manaka/ra, 1921 — On grassy sand-dune between govern- 
ment rest-house and temporary government office, 

33 paces southeast of southeast comer of office, 33 
paces northeast of northwest veranda-pole of rest- 
house, and 18 paces soulffi of coconut palm Tme 
beanngs telegraph-pole with stay, lOO meters, 16® 
34' 1, northwest veranda-post of rest-house, 40® 31' 7, 
tree on ndge, 4 kilometers, 90® 15' 6, sou^east cor- 
ner of government office, 151® 56' 6 
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Manamhondro, 1921 — On. small piece of level ground 
part way up hill on which village is situated, between 
rest-house and mam road north to Vangamdrano, 
about 50 meters west ot rest-house, and 2 paces west 
of native path runmng down hill to stream from 
village True beaiing promment tree m village, 
1 kilometer, 70® 29' 8 

Mananjaryf 1921 — On sand spit at extreme southern end 
of town, midway between ocean on east and rivei 
on west, m hne with east fence of meteorological 
station and 56 62 meters south of its southeast cor- 
ner, and 9245 meters south of flagstajff, marked by 

^ slab of cement with rounded top, 1 35 meteis high, 
42 centimeters wide and 10 centimeters thick, firmly 
embedded m sand and strengthened with pieces of 
rock at base, the whole cemented together and pro- 
jectmg 50 centimeters above surface of ground, a 
black painted cross on top lace mdicatmg exact point, 
and an mscnption on west face rea^ng ^‘C I W 
Station Magnetique " True bearings lelt gable ol 
bimgalow up river, 3 kilometeis, 65® 09' 4, V-shapod 
gap between two trees, 2 kilometeis, 70® 28' 2, bot- 
tom of flagstaff, 184® IV 2 ^ southeast comer of fence 
around meteorological station, 198® 23'5 

Manantemna, 1921 — On summit of low hill north of 
mihtary post, about 200 meters north of captain^s 
residence, 2 paces south of path and 43 paces east 
along path from its junction with mam road at a 
point 72 paces north of bndge over stream, maiked 
by slab of gneiss, projecting about 1 meter above 
surface of groimd True bearings north gable of 
captam’s residence, 16® 35' 8, top of church steeple, 
500 meters, 49® 05' 5, top of monolith near coast, 

2 kilometers, 337® 47' 8, large monohth of Malgash 
tomb, 1 kilometer, 351® 09' 7, east edge of pagoda 
m groimds of residency, 356® 54' 4 

Mandabe, 1921 — ^In town, near middle of public square, 
an open space lymg between market building and 
rest-house, at a pomt in line with west line ol vei- 
anda-posts of rest-house and 3595 meters north of 
north veranda-post, and 2430 meters south of large 
tamannd tree True bearings northwest veranda- 
post of rest-house, 17® 15' 4, southwest veranda-post 
of market building, 61 paces, 156® 20' 2, tamannd 
tree, 181® 46' 8 

Mandntsara, 1921— Dn low hill, about 15 kilometers 
east of government post, exactly in hne with north 
fence of French cemetery, and 1750 meters south- 
west of its northwest comer True beanngs flag- 
staff at mihtia camp, 2 kilometers, 30® ll'A, spike on 
east end of roof of residence, 2 kilometers, 38® 31' 0, 
north end of roof of Protestant church, 15 kilo- 
meters, 58® 20' 3, summit of rocky peak, 5 kilo- 
meters, 121® 03' 8 , northwest comer of cemetery 
fence, 249® 35' 8 , top of north gate-post of cemetery- 
40 meters, 307® 13' 4 

MdngatsiotTcif 1921— On nver bank, at south end of 
village, 27 paces southwest of most southerly house 
of village, and 20 paces north of bank of nver 'True 
bearmgs telegraph-pole across nver, 05 kilometer, 
26® 11' 3, stayed telegraph-pole on nver bank, 250 
meters, 50® 23' 5 , stayed telegraph-pole north of 
village, 192® 41' 5, rock m middle of nver, 150 
meters, 337® 41' 9 

Manja, 1921 — On southwest side of pubhc square, a large 
riif? south of compound contammg office of 
Chef de Distnct, at a pomt m hne with southeast 
fence of mclosure outside of compound and 46 75 
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Manja, 1921 — contmued 

meters southwest of its south comer, 26 45 meters 
northeast of northeast veranda-post of school, and 
1060 meters north of north side of mam road Tme 
bearings southwest comer of outer fence around 
district office, 80 meters, 160® 20' 0, east side of gate- 
way to district office, 60 meters, 194® 31' 5, south 
comer of outei fence of district office, 213° 41' 1, 
^ree at east end of pubhc square, 100 meters, 313® 

Mawantsetra, 1921— Near middle of triangular lawn 
formed by cross-roads at southeast comer of resi- 
dency grounds, 22 08 meters south of southeast 
comer of fence of residency grounds, 5150 meters 
east of lamp-post opposite south gate, 15 paces from 
west apex of lawn, 4 paces and 3 paces from edge of 
load to north and south respectively, marked by 
wooden post with mscnption, "Place des Obser- 
vations Magnetiques 1921 " True bearmgs bottom 
of lamp-post outside of south gate, 97® 00' 2, top of 
east gate-post of residence, 120® 09' 0, southeast 
comer of residency fence, 199® 09' 7, northwest 
veranda-post of public works department, 80 meters, 
261® 37' 6, signal-mast on beach„ 300 meters, 320® 
24' 9 

MaTofotsy, 1921 — On beach, about 150 meters southwest 
of southmost hut of village, 100 paces from high- 
water mark on beach, and 23 paces west of west 
bank of small water channel which is flooded at high 
tide True bearmgs top of white rock on beach, 
1 kilometer, 87® 51' 4, end of pomt, 15 kilometers, 
92® 55' 5, flagstaff at village, 200 meters, 226® 36' 9; 
near gable of government rest-house, 300 meters. 
279® 42' 7 

Moramanga, 1921 — ^Two stations were occupied Station 
A IS on south side of market place, west of pubhc 
gardens at a point 35 65 meters south of the south- 
east comer and m Ime with east side of middle one 
of three south market-buildings, and 55 75 meteis 
southeast of southwest comer of southwest market- 
buildmg, marked by a cement stone 20 by 20 by 60 
centimeters, its top face projectmg 12 centimeters 
above surface of ground, and lettered "C I W " 
True bearmgs spike at west end of roof of residence, 
60 meters, 41® 31' 4, southwest pillar of southwest 
market-bmlding, 140® 16' 8, southwest pillar of 
central one of south market-buildmgs, 40 meters, 
170® 37' 2 , southeast pillar of central one of south 
market-buildings, 189® 63' 2, front gable of hotel, 
250 meters, 198® 32' 3, right wmdow of ticket office 
at race-course, 300 meters, 358® 28' 9 
Station B is near Pere Cohn’s station of 1892, on 
pass over mountam of Tangaina, on grassy bank at 
north side of motor road, about 60 meters east of 
telegraph-pole which stands immediately above rail- 
way tunnel about 40 meters below and 13 40 meters 
west of kilometer stone "1175” True beanngs 
top of telegraph- pole on pass, 109® 39' 9, prominent 
tree on hilltop, 1 kilometer, 280® 45' 9, tree on 
mountam side, 1 kilometer, 286® 27' 5, kilometer 
stone "1175,” 293® 44' 2 

Morondava, 1921 — ^Two stations were occupied Station 
A IS at extreme east end of town, just east of grounds 
of residence of Chef de Provmce, over cross cut m 
center of top of cement-faced bnck pillar, 45 
centimeters square, standmg 90 centimeters above 
surface of sand, constnlcted m 1914 by French 
Hydrographic Service, 3233 meters south of flag- 
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Madaqabcab — continued 

Morondava, 1921 — continued 

staff, and 28 60 meters east of east fence of residency- 
grounds True bearings inner side at bottom of 
north post of residence gateway, 28® 04' 6, flagstaff, 
183® 54' 7, noithwest edge of out-building of school 
250 meters, 294® 51' 6 

Station B is on waste land just southeast of large 
mclosure formmg camp of company of Malgache 
Tiiailleurs, about 300 meteis south of station A, 8 
paces southwest of foot-path at a pomt 88 paces 
southeast of south comer of camp mclosure True 
bearings south end of roof of powder-magazine, 100 
meters, 99® 38' 7, south comer of fence around mili- 
tary camp, 90 meters, 146® 02' 4, south gable of 
school building, 350 meters, 189® 52' 5 

Nos% Bi, 1921 — ^Near the French hydrographic station of 
1899, on small piece of flat grass-land above Point 
Ankotsokotse, 3 90 meters south of center of road to 
Ambanoro, and 810 meters north of large mango 
tree on pomt True bearmgs west side of trunk of 
mango tree, 36® 29' 2, front ornament on loof of 
house across bay, 600 meters, 97® 07' ,7, south edge of 
navigation beacon on Fevei Point, 600 meters, 321® 
08' 0, near gable of sanatorium, 5 kilometers, 341® 
17' 0 

Nohivanka, 1921 — ^Near southeast corner of largo com- 
pound of government school, at pomt m line between 
north side of center doorway of school and south post 
of gateway m hedge on main street, 41 75 meters east 
of northeast veranda-post of school, and 14 85 meters 
west of south post of gateway m hedge Tme bear- 
ings, southeast veranda-post of school, 42® 10' 4, 
northeast veranda-post of school, 78® 48' 0, soudi 
post of gateway in hedge, 242® 47' 7, palm tree, 06 
kilometer, 276® 23' 5, southeast comer of compound, 
30 paces, 304® 30' 7 

Pointe Sada, 1921— Near French hydrographic station of 
1899, at high-water maik on small sandy beach 
imder low chffs of small cove, about 50 meters south 
of Pomte Sada True beanngs large tree across 
Baly Bay, 9 kilometers, 109® 47' 5, Cape Ampara- 
faka, 9 kilometers, 122® 07' 4, tree on edge of cliff, 50 
meters, 192® 55' 2 

Rantabe, 1921 — On public square around which are 
grouped school, maiket, and rest-house, m middle 
of path loading to lest-house, 15 75 meters west *of 
north gate-post of rest-house, and 20 60 meters north- 
west of flagstaff at office of Chef de Canton True 
bearmgs southwest veranda-post of school, 80 
meters, 98® 56' 4, south end of wooded island in 
bay, 20 kilometers, 227® 06' 0, northwest comer of 
rest-house fence, 30 paces, 233® 52' 8, north side 
of gateway of rest-house, 15 76 meters, 279® 39' 6, 
flagstaff at office of Chef de Canton, 323® 39' 3 

Sambava, 1921 — ^At southeast comer of town, at extreme 
south end of wide grassy street on which are situ- 
ated residence of Chef de Poste, mihtia camp, and 
government rest-house, 3765 meters south of large 
tree in middle of street, and 13 15 meters northeast 
of comer of fence at south end of street True 
bearmgs telegraph-pole, 70 paces, 24® 18' 6, spike 
on red-roofed house, about 120 meters, 131® 16' 2, 
flagstaff m street m front of residency, 250 meters, 
151® 40' 7, nearby tree, 164® 46' 

Soavma, 1921 — On hilltop south of village and 12 00 
meters southwest of government rest-house, a build- 
ing of palm and thatch True beanngs bend m road 


ISLANDS, INDIAN OCEAN 
Madagascae — continued 

Soavvna, 1921 — continued 

on hillside, 1 kilometer, 73® 16' 0, south comer of 
icst-house, 197® 04' 7, east comer of rest-house, 20 
meters, 216® 57' 5 

Tamatave, 1921 — ^In middle of race-course 176 meters 
south of governor general's house, about 160 meters 
south of station estabhshed by Pere Colm, S J , m 
1892 True beanng north edge of civil prison, 500 
meters 68® 69' 2 

(Note Owing toi mabihty of C IW observer to 
visit Tamatave because of quarantine, observations 
there and at Fenerive were made later by Pere (]olin 
and the results kmdly forwarded to ^e Department 
with permission to mcorporate with report on suiv^ 
of Madagascar) 

Tondroloj 1921 — On open land at north end of village, 
just northwest of cattle kiaal, and 47 paces west of 
sacred tree on side of main pa^ to Mamtirano 
True beanngs promment tree on distant ridge, 
5 kilometers. 111® 29' 4, sacred tree on side of mam 
path, 259® 60' 7 

Tsihomhe, 1921 — In center of large public space about 
150 meters north of government offices, marked by 
large block of gneiss, its upper end roughly shaped 
to form a stone 20 centimeters square, projectmg 60 
centimeters above siu face of ground Tiue bearings 
east side of large baobab tree at base, 150 meters, 
151® 28' 4, west comer of Indian store, 250 meters, 
303® 16' 6, west end of roof of residence of admims- 
trator, 300 meters, 305® 55' 0, north gable of govern- 
ment school, 150 meters, 327® 16' 6 

Thtmilofo, 1921 — On open space south of abandoned 
militaiy post, about 60 metcis south of rest-house 
for travelers, and 16 50 meters west of large tree near 
cattle yard True beanngs telegraph-pole No 2288, 
131 paces, 85® 15' 4, east end of roof of rest-house, 
181® 42' 8, large tree noai cattle yard, 268® 01' 6 

Vangamdrano, 1921 — ^Neai middle of public square, east 
of Poste Admmistiatif, 12 85 meteis east of flagstaff, 
m line with east side and 3540 meters northeast of 
northeast pillar of market buildmg, marked by block 
of gneiss 10 by 10 by 50 centimeters, its top face 
left projectmg about 5 centimeters above surface of 
ground, and cross cut to mdicate exact pomt True 
bearings tomb on low hill, 1 kilometer, 28® 01' 6, 
bottom of northeast pillar of market building, 36® 
01' 7, bottom of flagstaff, 74® 31', northwest piBar of 
market buildmg, 50 meters, 79® 30' 2 , south end of 
roof of residency, 250 meters, 93® 04' 0, steeple of 
church, 400 meters, 221® 30' 4, north gable of hospi- 
tal, 250 meteis, 324® 44' 0 

Vatomandry, 1921 — ^About 600 meters southeast of Pere 
Cohn's station of 1900, which was no longer avail- 
able for reoccupation on account of buildmgs, on 
low sand-dune east of Boulevard Maritime, m Ime 
with south side of tract reserved for new residency, 
136 paces east of its southeast boundary stone, and 
70 paces west of high-water mark on beach True 
bearmgs top of rock m sea, 700 meters, 13® 40' 1 , 
north end of post-office, 500 meters, 86® 33' 1 , south- 
east boundary stone of residency grounds, 99® 42' 0, 
high telegraph-pole, 500 meters, 187® 06'i 

Vohemar, 1921 — ^North of town, on beach, at extreme 
northern end of Rue des Dames at its junction with 
road runnmg northeast from wharf, about 06 kilo- 
meter north-noitheast of admimstrator’s residence, 
12 paces from high-water mark, and 6 paces west- 
northwest of track leading to water's edge from 
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ISLANDS, INDIAN OCEAN 
Madagascar — concluded 
Vohemar, 1921 — continued 

north end of Rue des Dames True bearmgs dis* 
tant peak, 25 kilometers, 122® 52' S, top of cliff across 
bay, 15 kilometers, 151® 37' 1, west end of largest 
of three islands m bay, 3 kilometers, 166® 23' 6, 
channel buoy, 250 meters, 207® 03' 

Zanzibar 

Zanzibar, 1921 — Close reoccupation of C IW station 
of 1909, m west comer of Recreation Park, 186 feet 
(5669 meters) from Mnazimoja Road, measured 
at right angles from point 327 feet (9967 meters) 
southeast along road from pomt opposite southeast 
side of memorial to General Matthews, 339 feet 
(103 3 meters) east-southeast of south apex of 
triangular mclosure around memorial, and 419 feet 
(127 7 meters) northeast of angle in cemetery 
wall, marked by cement block 6 by 6 inches (15 by 15 
cm) by 3 feet (09 meters), its top face sunk about 
1 foot (03 meter) below turf, a sink-hole indicat- 
mg exact pomt True bearmgs bottom left 
side of Matthews Memonal, icfs® 05' 0, top of 
steeple of Rnglish Cathedral, one-fourth mile 
(04 km), 182® 42' 6, clock tower of government 
stables, one-fourth mile (04 km), 185® 13' 8, stack 
of destructor, one-third mile (05 km), 199® 19' 6, 
bottom of wireless mast, one-third mile (05 km), 
199 ® 51 ^ 0 

ISLANDS, MEDITERRANEAN 

Candia, Crete, 1922— Close reoccupation of C I W sta- 
tion of 1911, in northeast comer of ohve grove on 
terrace nsmg several feet above surroundmg fields, 
about 200 meters southwest of wall surroundmg 
cemetery and Church of St Constantme, just south 
of north edge of terrace, about 45 meters northeast 
of northwest comer of stone house, and about 45 
meters northwest of northeast comer, marked by 
square gray stone, projecting 5 centimeters above 
^ound, 20 centimeters square and 60 centimeters 
d^p, the exact point marked by dnll-hole m top 
bearings northwest comer of stone house, 23® 
04,9, point of dome on St Minas, 159® 19' 1, yellow 
minaret, 174® 26' 3, cross on dome of St (jonstan- 
tme, 223® 30' 5. 

Larmk^Ial^ of Cyprus, 1922-Close reoccupation of 
C I W station of 1910, m central part of park owned 
by mumcipal government of Lamaka, south of city 
643 meters south of pme tree, 933 meters southeast 
of pme toee, and 5^3 meters east of eucalyptus tree, 
marked by tent-peg dnven flush with ground True 
bearmgs mmaret m town, 198® 20' 1 , southwest cor- 
ner of powder-magazine wall, 342® 01' 9 

Naxos, Cyclades, 1922 — On summit of peninsula formme 
part of north side of harbor, m midst of rums of 
anient Greek temple of which only massive marble 
po^ rem^ standmg, over center of more easterly 
of two m^ble disks, 145 centimeters m diameter, s^ 
toMontally in ground, 194 meters southeast of west 
^ meters south of east edge 
bav^^42^ bearmgs tip of mountain across 

^ flpeSoff® '''' mountain side, 

1 ^ w napnaff on square tower of Catho- 

l^About 16 kilometers 
south of C J W station of 1910 unsuitable for reoc- 
about 200 meters south of signal-tower of 
sted lattice-work on summit of hdl known as Mont 


ISLANDS, MEDITERRANEAN 
concluded 

Rhodes, Island oj Rhodes, 1922 — contmued 

Smith, near center of third terrace below road fol- 
lowmg crest of hill, and south of path along north 
wall of terrace leading to group of small stone build- 
ings occupied by Turkish family, 28 5 meters south- 
east of olive tree in northwest comer of terrace, 18 9 
meters from next tree south, and 170 meters east 
of third tree, marked by tent-peg driven flush with 
ground True bearmgs east edge of semaphore 
tower, 194® 47' 6, staff on low tower on ruined house, 
200 meters, 291® 02' 8, round brick chimney near 
sea, 296° 09' 2, sharp point on tower on distant hill 
crest, 354® 12' 2 

ISLANDS PACIFIC OCEAN 
Bismarck Archipllaoo 

Rabaul, N ew Britain Island, 1921 — ^Practical reoccupation 
C I W station of 1915, in copra plantation about 
^e-third mile (0 5 km) south of large Nord 
Deutscher Lloyd jetty, at a point east of fourth row 
of coconut palms from shore and north of second 
row of palms north of road to swimmmg-pool, 
about 290 feet (88 meters) west of road running 
nearly parallel to shore, about 145 feet (44 meters) 
ea^ of high-water mark, and 56 feet (17 meters) 
north of road leading to swimmmg-pool , marked by 
redwood board 1 by 4 by 12 inches (3 by 10 by 30 
m), left 1 mch (3 cm) above surface of ground 
True bearmgs right edge of north comer bath-house 
support, about 200 feet (61 meters) 76° 06' 8 , gable 
on middle large shed of 3 sheds across bay, about one 
and three-fourths miles (28 km), 107® 27' 0, neat 

2 (3 km ), 

gable of nearest metal copra-shed, 
about 350 feet (107 meters), 221® 43' 8 

Cook Islands 

Avarua (Rarotonga Range-Lights), 1922— About 1 kilo- 
meter e^t of CIW station of 1906, about 1 mile 
a 6 to ) eastward along beach from Avarua wharf. 

^ range-hghts, 134 6 

feet (41 0 meters) east from base of sea range-hcht 
(green), and 1258 feet (38 3 meters) west of base of 
land range-light (red) , marked by cement pillar, 12 
3? 48 mohes (30 by 46 by 122 cm ) , exact centei 

of stabon ^ng marked by bamboo pipe, and let- 

inches (15 cm) above 
surfoce of cor^ beach True bearmgs left edge of 
^ed on beach, abo^ 1,000 feet (305 meters), 73° 
Donnell’s store, about 2 miles 
W to ), 84 51 6, n^t edge of DonneU’s store, 86° 

^ 9, sea range-light, 95° 32' 8, land range-light, 282° 

toW' coral beadi, about 1 mile 

U 6 to ) east of Avarua wharf, in grounds of Mr 

in range with its west veran^- 
north-northwest of center 
post of t^tch hut near beach, 72 feet (22 meters) 
from high-watei mark, 171 5 feet (62 27 metere) 

rMge-hght, and 266 6 
jeet 18093 meters) west-southwest of center of 
CI W cement marker for Rarotonga Range-Lights 
station, n^ked by hardwood stake 2 by 4^ 8 
inches (5 ^10 by 20 cm), with letters “C IW” 

driven flush with sandy 
beach True bearings edge of Donnell’s 

store, a^ut 2 miles (32 km), 86° 08' 2 too of 
^l^^tion antenna, about 6 miles (80 km). 

» 4 nght edge of pier marking CIW 

Rarotonga Range-Lights station, 242® 00' 5 
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ISLANDS, PACIFIC OCEAN 
CoQK Islands — candvded 

Avarua C (Coral Beach), 1922— On coral beach, about 
1 mile (1 6 km ) east of Avarua wharf, 911 feet (277.7 
meters) east of base of red seaward range-bght, about 
^0 feet (244 meters) east of CJ[ W Rarotonga 
Range-Lights station, 36 feet (11 0 meters) south of 
high-water mark, and 18 6 feet (5 64 meters) west of 
small iron-bark tree standmg alone on beach, 
marked by a 4 by 3 by 36 inches (10 by 8 by 91 cm ) 
hardwood post left 3 inches (8 cm ) above surface, 
bearmg “Cl W ” cut m north face m 2-inch (6-cm ) 
letters, and “C I W cut in top m 1^-mch (4-cm ) 
letters, middle period being exact center of station 
True bearings extreme top point of seaward range- 
light, 89" 26'^ 

Ellice Islands 

Funafuti Island, 1921 — ^Two stations were occupied 
Station A is exact reoccupation of CIW station 
of 1916, on mam island of Funafuti atoll, between 
beach and path to village, 112 3 feet (3423 meters) 
north of north corner of wire fence surrounding 
office and residency and 27 1 feet (826 meters) from 
rock border of new path leadmg from residency to 
mission-house and village, marked by wooden stake 
flush with groimd True bearmgs* center of flag- 
pole on governor’s dock, 68" 10'2, northwest extrem- 
ity of Meulitefala Island, about 5 nules (8 km), 
162" 08' 0 , left edge of post on veranda of near 
comer of doctor’s house, 227" 34' A, far edge of post 
on east comer of veranda of offiice, 349" 20' 6 
Station B is close reoccupation of CJW station 
of 1916, on foreshore of coral beach, about one-fourth 
imle (0 4 km ) northeast of Funafuti Island station 
A, 36 feet (110 meters) northwest of nearest point 
of path, about 55 feet (16S meters) southeast of 
nearest point of beach, 81 feet (247 meteis) north- 
northwest of north comer of stone square inclosmg 
graves, and 82 feet (260 meters) southwest of wire 
fence around Mr O’Brien’s house, marked by 
round wooden peg driven flush with ground True 
bearmg top of crane-mast on Allen’s wharf, about 
700 feet (213 meters), 52" 26' 0 

Nanomana Island, 1921 — Close reoccupation of CJW 
station of 1916, on foreshore near landing-place on 
west coast of island, about 30 feet (9 meters) east 
of edge of sandy beach, and 121 feet (369 meters) 
west of southea^ comer of base of flagstaff, marked 
by wooden peg driven flush with ground True 
bearmgs nght edge of near comer of veranda of 
pastor’s house, 220" 19'2, near gable of church, 300 
feet (91 meters), 260" 18' 7, sou&east comer of flag- 
staff base, 263" 20' 7 

Nanomea Island, 1921— About 260 feet (76 meters) east 
of CIW station of 1916 which could not be 
recovered because of growth of coconut trees, m 
center of path leadmg from landmg-place on west 
side of island, 91 feet (27 7 meters) southwest of west 
comer of church, 76 feet (23 2 meters) northwest of 
north comer-post of pastor’s veranda, and 52 4 feet 
(16 97 meters) and 49 3 feet (1603 meters) respec- 
tively from east and north comers of base of flag- 
staff, marked by wooden stake 1 6 feet (0 45 meter) 
long and 2 mches (6 cm ) m diameter driven flush 
with ground Tme bearmgs base of foimdation 
at south comer of fourth hut beyond path mter- 
secting path from landmg-place, 220® 68 'jO, west 
comer oi church, 248® 56' 0, south comer of church, 
290" 65' 9 
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ISLANDS, pacific OCEAN 
Ellice Islands— concZt^ded 

Niutao Itsland, 1921 — Close reoccupation of CIW 
station of 1915, on southwest coast on sandy beach 
in front of group of huts near church, m hne with 
northwest side of hut which stands about 50 feet 
(15 meters) southeast of pastor’s house, 79 feet (24 1 
meters) southwest of west comer of same hut, 89 
feet (27 1 meters), 71 feet (21 6 meters), and 110 feet 
(33 5 meters) respectively from east, south, and west 
comers of pastor’s house, and 156 feet (47 6 meters) 
southeast of flagstaff *, marked by wooden peg driven 
just below surface of ground Tme bearings nght 
edge of door of church, 206" 02' 1, west comer of hut 
to southeast of pastor’s house, 229" 08' 1 

Nm Island, 1921— Close reoccupation of C IW station 
landmg-place on west shore of island, 
Wl feet (308 meters) north of stone base of white 
flagstaff, 74 feet (22f 6 meters) south of point where 
black flagpole stood m 1915, 71 feet (21 6 meters) 
southwest of northwest comer of large meetmg-house 
and post-office, 33 feet (101 meters) northwest of 
southwest comer of meeting-house, 142 0 feet (43^ 
meters) northwest of northeast comer of meeting- 
house southeast of flagstaff, 13 6 feet (4 16 meters) 
southeast and 6 feet (18 meters) northeast respec- 
tively of coconut trees, marked by wooden peg 
driven flush with ground Tme beanngs northwest 
comer of foundation of large meeting-house, 201® 
22' 7 , northeast corner of foundation of meetmg- 
house southeast of flagstaff, 330" 64' 7, left top of 
base flagstaff, 348" 59' 6 

Nukufetau Island, 1921— About 75 feet (22ff meters) 
west of station of 1916 now submerged by encroach- 
ment of sea, on sandy foreidiore of beach, m front 
of village at north end of island, 889 feet (2710 
meters) northeast of northwest comer of base of flag- 
staff, 60 6 feet (1847 meters) east-southeast of south- 
east comer of jail, 76 feet (232 meters) southeast of 
northeast comer of jail, and about 50 feet (15 
meters) from edge of fore^ore, marked by a wooden 
peg driven flush with ground Tme beanngs pomt 4 
inches (10 cm ) above lower northwest comer of 
base of flagstaff, 12" 36' 1; extremity of near end of 
first island to nght of village, 320® 48' 7 

Nukuladai, 1921 — Close reoccupation of C I,W* station 
of 1916, on northwest shore of island, 49 feet (14ff 
meters) east of mean high-water mark, 109 feet (332 
meters) north of northwest comer of stone base of 
flagstaff, 142 feet (432 meters) west of nearest pomt 
of path leadmg to pastor’s house, and about 600 feet 
(152 meters) southwest of church, marked by a tn- 
angular-shaped stake dnven flush with ground Tme 
beanngs northwest base of flagstaff, 8® 47'2, south- 
east comer of base of church, 264" 32' 8 

Vaitupu Island, 1921— Close reoccupation of 0 IW sta- 
tion of 1915, on foreshore, about 600 feet (183 
meters) south of flagstaff at landmg-place on west 
side of island, 100 feet (30 meters) west of roughly 
defined path leadmg from landmg-place to south 
side of island, and 211 6 feet (6450 meters) southwest 
of store, marked by wooden peg dnven flush with 
ground. True bearmgs northern extremity of Vai- 
tupu Idand, 160® 04' 7, near end of gable on store, 
204" 49' 6 

Fiji Islands 

hauioha, V%t% Itevu Island, 1921 — On grounds of Colomal 
Sugar iieflmiig Company, about one-fourth mile 
(04 km.) east of wharf, m center of path leadmg 


302 


Land Magnetic Observations, 1921-1926 


ISLANDS, PACIFIC OCEAN 
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Lautoka, Vzti Levu Island, 1921 — continued 

from wagon-bndge to coal-yard, 803 feet (24 48 
meters) south-southeast of second tice along load 
west of wagon-bndge, and 280 6 feet (87 32 meters) 
southwest of inner southwest comer of cement 
foundation of wagon-bndge True bearmgs lone 
palm tree on top of red day hill to rear of sugar- 
mill, 2 miles (3 km), 6® 62' 4, right edge of south 
wagon-bndge rail, 240® 22' 9, right top edge of high- 
est mountam visible from station, 310® lO'O, left 
edge of tall brick smoke-stack on sugai-mill, 1,000 
feet (306 meters), 346® 05' 6 

Suva, Dr Klotz's Station, V%ti Levu Island, 1921 — Exact 
reoccupation of C IW station of 1916, on reserve 
frontmg harbor, about 70 feet (21 meters) and 
100 feet (30 meters) south of south and east comers 
lespectively of cable station, and 68 feet (21 meteis) 
west of north comer of balcony of town hall, marked 
by earthenware drain-pipe 16 inches (38 cm) m 
diameter set by Survey Department, 62 feet (168 
meters) from town hall True bearings beacon on 
Lami River reef, one and one-fourth nules (2 0 km ), 
138® 24' 6, finial on lower hghthouse, 160® 16' 

Hawaiian Islands 

Sisal, Honolulu Magnetic Observatory, Oahu Island, 1921 
•—Observations were made on Pier A m absolute 
house, Honolulu Magnetic Observatory, of Umted 
States Coast and Geodetic Survey, and station A 
was exactly reoccupiedp Station A is outside observ- 
atory mclosure, 18 46 meters noith of Pier A in 
Ime with north mendian-mark which is distant 2,800 
feet (863 meters), on level coral plam 64 meters 
north of stone wall surrounding mclosure, marked 
by wooden peg with copper tack at precise pomt 
TSue bearmgs trigonometric staff on mountain, 
148® 30' 5, V-cut in mountain, 160® 02' 3, north 
mendian-stone, 180® 00' 0 

Lord Howb Island 

Lord Howe Island, 1923 — ^Approximate reoccupation of 
C IW station of 1916, on top of small lone knoll 
east of Watson’s Landing, on south side of island, 65 
feet (16 8 meters) southeast of near comer of sheet- 
iron boat-shed, and about 30 feet (9 1 meters) from 
near edge of sandy beach along lagoon True bear- 
mgs right edge of top section of signal flagpole at 
Watson’s Landmg, 300 feet (91 meters), 123® 06' 9, 
left edge of top section of common flagpole, 200 feet 
(61 meters), 212® 64' 0 

Malay Aechiphlaqo 

Bandjermasm, Borneo, 1923 — Close reoccupation of 
Batavia Observatory magnetic station of 1918 In 
grounds of Hotel Bandjer between tidal canal and 
driveway leadmg to rear of hotel, 116 feet (364 
meters) east of flrst coconut tree southwest along 
canal from rear hotel buildmg west of ckive, 536 feet 
(16 34 meters) southwest of west comer of same 
buildmg, and 66 5 feet (2027 meters) and 60 feet 
(183 meters) respectively, west of north and west 
comers of rear hotel buildmg east of dnve Trae 
bearmg left edge of white fence across canal, 600 
feet (162 meters), 59® 02' 0 

Jesselton, British North Borneo, 1923— About 6 miles 
(8 km) west of town, upon golf course, near east 
edge of first nse m front of golf pavihon, 36 feet 
(10 7 meters) east of center golf-hole of green No 9, 
766 feet (23 04 meters) south of rubber tree num- 


ISLANDS, PACIFIC OCEAN 
Malay Archipelago— coneZuded 

Jesselton, British North Borneo, 1923 — continued 

bered 332, and 40 6 feet (12 37 meters) west of rubber 
tree numbered 320, marked by wooden tent-peg 
driven just below turf True bearmgs center ol 
veranda gable on paymaster’s house, one-fourth mile 
(04 km ), 23® 36' 1 , light edge of north concrete pier 
of school, one-fourth mile (04 km) 72® 47' 5, left 
edge of governor’s house, one-fouith mile (0 4 km), 
211® 28' 6, right edge of lone house on hill, one-halt 
mile (08 km), 317® 39' 3 

Kudat, British North Borneo, 1923 — On police parade- 
ground, about 1,000 feet (305 moteis) west of wharves, 
west of tennis-court, 24 5 feet (747 meters) east of 
south post of east football goal and m Ime with 
south posts of both football goals, 121 6 feet (37 06 
meteis) south of base of offlcial flagstaff mounted on 
concrete cylmder, 59 0 feet (17 98 meters), and 782 
feet (23 84 meters) from northwest and southwest 
corners respectively of white wooden fence surround- 
mg tenms-court 

Labmn, Labuan Island, 1923 — On large open plot m 
front of government rest-house, 134 feet (40 8 meters) 
east of east edge of stone breakwater, and 305 6 feet 
(93 1 meters) south of southeast comer and in Ime 
with east side of rest-house, marked by wooden 
stake 1 6 inches (3 8 cm ) m diameter and 24 mches 
(61 cm ) long, driven flush with ground True bear- 
mgs near corner of government English school, 147® 
35' 4, right edge of rest-house, 198® 47' 8, gable of 
house on pomt, 6 miles (8 km), 313® 09' 9, top of 
harboi -beacon, 1 mile (16km), 348® 58' 9 

Makassar, Celebes, 1923 — Close leoccupation of magnetic 
station of Royal Magnetical and Meteorological 
Observatory, Batavia, Java In north end of park, 
opposite Oranje Hotel, 125 feet (38 1 meters) south 
of black and white iron telegraph-pole whi(^ is m 
lange with tree and west wall of east wmg of 
hotel, and 204 feet (62^ meters) southwest of base 
of flagstaff m northeast park comer Tme bearmgs 
center of gable on base of monument surrounded by 
iron fence, 94® 13' 8, top of spike of wmd-vane on 
church spire, 500 feet (162 meters), 286® 50' 1, near 
spike on gable of lone house in paik, 900 feet (274 
meteis), 358® 18' 4 

Sandakan, British North Borneo, 1923 — ^About 6 miles 
(8 km ) from town, on links of Sandakan Golf Club, 
noith of load, on narrow strip of ground bounded on 
north, east, and south by gully, 259 feet (789 
meters) west of hole m golf-green No 6, and 398 
feet (1213 meters) north of hole m golf-green No 3, 
marked by tent-peg driven flush witii ground True 
bearmgs top of insulator on telegraph-pole on hill 
south of road and near top of east fli^t of steps, 
0® 37' 4, right edge of concrete pier of golf club- 
house near roadside, 58® 05' 4, nght edge of wire- 
less mast, one-half mile (08 km), 89® 17' 7, nght 
edge of house with thatch roof, 500 feet (152 meters), 
230® 33' 4 

Weltevreden (Batavia), Java, 1923 — ^Intei comparison 
observations were made m absolute house of Royal 
Magnetic and Meteorological Observatory Decli- 
nation observations were made on declination pier D, 
horizontal intensity on piers A and C, and incli- 
nation on mclmation pier E 

Mabqttesas Islands 

Atuona, Hiva Oa Island, 1922 — On Noire Pomt near Taa 
Hu Ku Harbor, on summit of ridge between harbor 
and village of Atuona, near center of rough semi- 
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ISLANDS, PACIFIC OCEAN 
Marquesas Islands — concluded 

Atuona, H^va Oa Island, 1922 — contmiied 

circle of about 300 feet (91 meters) radius formed 
by road around Noire Pomt and about 200 feet 
(61 meters) above sea-level, marked by wooden 
tent-peg True bearings gable of white copra-shed 
near Teachoa Point, about 3 5 miles (56 km), 40*" 
07'^, near comer of Maxwell^s store, about three- 
fourths mile (1km), 260® 03' 2, lone rock at extreme 
right of Motane Island, 25 miles (40 km). 314® 
34' 0 

Puamau, Hiva Oa Island, 1922— About 500 yards (457 
meters) east of Catholic mission, on Puamau or 
Perigot Bay, about 100 feet (30 meters) east of 
westernmost edge of rock ledge lying between coral 
beach and sea, about 25 feet (8 meters) from base 
of high cliff, and in center of trail running along 
shore to east of Puamau village, marked by tent- 
peg driven flush with ground True bearings cross 
on Cathohc church seen over bam, about one-fourth 
mile (04 km), 93® 21' 7, north gable of Protestant 
church, about one-half mile (08 km), 120® 49' 1, 
near gable of south copra-shed, 261® 13'^ 

New Caledonia (Including Loyalty Islands) 

BouraH, 1922 — Close reoccupation of C I W station of 
1915, on north shore of Bourail River, near its mouth, 
121 feet (369 meters) north-northeast from beacon- 
shed with V-shaped wmd-shields, and about ^0 feet 
(82 meters) northwest of small stone jetty, marked 
by a 48 by 3 by 24 inch (11 by 8 by 61 cm ) hard- 
wood, wedge-shaped post left flush with surface of 
ground True bearings top of near beacon, 25® 
09'2, top of lighthouse across bay, three-fourths 
mile (12 km), 138® 40' 0, right gable of Port de 
Mei, 300 feet (91 meters), 262® 46' 4, right edge of 
post on jetty at ground, 270 feet (82 meters), 300® 
43'»1» 

Chepenehe, I/ifu Island, 1922 — See Lifu Island 

ICeppan%e, Lifu Island, 1922 — See Lifu Island 

Lifu Island (Keppame), 1922 — Close reoccupation of 
C IW station of 1915, 1565 feet (47 70 meters) 
northwest of top step of landing-place in northeast 
corner of Sandal Bay, on west coast of Lifu Island, 
on concave top of small mound about 26 feet (79 
meters) northeast of small lagoon forming natural 
landing harbor, and in line with two permanent 
benches along water-front, marked by a 5 by 5 by 18 
inch (13 by 13 by 46 cm ) cement block marked on 
top with letters “C I W 1922,” left 1 inch (3 cm ) 
above ground True beanngs left edge of Protest- 
ant church across bay, 10 miles (16 km), 11® 09' 7, 
statue on Mekitapune Church, 3 5 miles (5 6 km), 
76® 36' 5, left edge of belfry of Eacho Church, 15 
miles (2 4 km ) , 102® 28' 4 , near edge of yellow lime 
building used as post-ofl5ce, 600 feet (183 meters), 
159® 42' 3, top of nght gate-post in front of mission- 
ary’s house, 450 feet (137 meters), 205® 05' 4, spike 
on gable of house, 900 feet (274 meters), 268® 05' 8 

Mari Island (Tatyn), 1922 — Close reocoupation of 
CJW station of 1915, on flat open space used by 
natives as a playground, about one-half mile (08 
km) along road runmng north from landing-place 
m Tatyn Bay, on west coast of Mare Island, 63 paces 
west of mouth of lime-oven and 10 paces east of 
rough lime pillar used as channel marker and in 
line between the two, and 46 paces south of south- 
west comer of wooden fence around coconut grove 
No bearings were measured, those of 1915 were 
extreme edge of cliff at south end of bay, 8 miles 
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Mare Island (Tatyn), 1922— continued 

(13 km ), 32® 09', extreme edge of cliff at north end 
of bay, 3 5 miles (5 6 km ), 119® 06' , near gable of 
residency, 1 mile (16 km), 352® 02' 


IV oumea, — -L/iose reoccupation of U I W station of 

1915, m valley east of zigzag road leadmg from town 
up to signal-station, 132 feet (402 meters) east of 
lamp-post standing in road about 200 feet (61 
meters) above its last sharp turn, and 90 6 feet (27 62 
meters) west up hill from a survey peg standmg 
3 inches (8 cm ; above surface of ground, marked 
by hardwood post 5 mches (13 cm ) m diameter, 
with cone top left 4 inches (10 cm ) above ground 
and covered with a cairn of stones True bearings, 
top of center beacon-pole on hill, 1,000 feet (305 
meters), 19® 13' 8, base of flagpole at signal-station, 
three-fourths mile (12 km), 173° 44'8, near gable 
of hospital on hill, 18 miles (24 km), 308° 42' 6, 
spike on center of front of mihtary barracks, 
1 5 miles (24 km ), 328® 59'8 


Paagovmene, 1922— Exact reoccupation of C IW star 
tion of 1915, on plain west of wmdmg sheds and 
buildings of Chrome Mmmg (Company, m Ime with 
northwest fence of cemetery, 121 7 feet (37 10 meters) 
northeast of north comer-post of cemetery fence, 
and 176 feet (538 meters) north-northeast of east 
comer-post of cemetery^ fence, marked by wooden 
post proj ecting about 3 inches (8 cm ) above ground 
and covered with caim of stones, to be replaced by 
a cement pier True bearmgs top of beacon-pole 
on hill, one-half mile (08 km), 44® 43'8; top of 
north comer of cement tombstone marking a 
Japanese grave at east end of second row of tombs, 
130 feet (40 meters), 47° 40' 6 


New Guinea 

Buna Bay, 1922— Practical reoccupation of CJW sta- 
tion of 1916, on foreshore, about 900 feet (274 
meters) northeast of jetty, 135 feet (41 1 meters) 
nor^west of near edge of path from jetty to 
residency running nearly parallel to shore, and 90 
feet (27 4 meters) from high-water mark True 
bearings right center post on veranda of B N G 
store about one-half mile (08 km), 47® 09'2, 
extreme point of land to left of Buna Bay, about 
3 miles (6 km), 130° 12' 4, spike on porch of 
Mr Oates’s house, about 450 feet (137 meters), 360® 
42' 0 

Cape Nelson, 1922— Close reoccupation of C IW sta- 
tion of 1915, at extremity of steep cliff about 
500 feet (152 meters) east of jetty, 75 feet (23 
meters) south of base of flagpole in front of res- 
idency, and about 33 feet (10 meters) southeast of 
nearest point of zigzag path leadmg from jetty up 
face of cliff to residency True beanngs east gable 
of easternmost B N G hut across bay, about 1 mile 
(16 km), 12® 44' 8; tower beacon on side of hiU, 
about 1 mile (16 km), 70® 20'8, left comer of 
residency porch at roof, 138 feet (421 meters), 162® 
11' 3 

Ipoteto Islaiid, 1922— Close reoccupation of C IW sta- 
tion of 1915, about 20 feet (6 meters) from high- 
water mark at southeastern extremity of island, on 
sandy spur, 9 feet (3 meters) from each of two trees 
which are 5 feet (15 meters) apart 

Kwato Island, 1921 — Close reoccupation of C IW sta- 
tion of 1915, on south side of i^and, at east end of 
flat, northeast of jetty and boat-shed, 60 feet (18 3 
meters) northwest of high-water mark, 35 feet GO 7 
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meters) southeast across small spring from tree with 
dense foliage, and 37 feet (11 3 meters) southwest 
from westernmost coconut palm of four at eastern 
end of flat True bearmgs left edge of flagpole 
seen over shed, about 550 feet (168 meters), 50® 
48' 0, nght end gable of mission store, about 300 
feet (91 meters), 71® 53' 0, pomt on extreme end of 
Cape Rogie, about 2 miles (3 km ), 308® 55' 0 

Mambare, 1922 — Close reoccupation of C IW station 
of 1915, on foreshore near landing-place, about 250 
feet (76 meters) northwest of government hut, 15 
feet (46 meters) south of mean high-water mark, 
and 15 feet (46 meters) from edge of low grassy 
swamp which is filled at high tide True beanngs 
extremity of Warsong Point, about 2 5 miles (4 km ), 
146® 57' 3, left edge of boatshed, about one-half 
mile (08 km), 233® 44' 5, near comer of govern- 
ment hut seen over swamp, 302® 13' 1 

Samarat, 1921 — ^Two stations were occupied Station A 
IS close reoccupation of C IW station of 1915, at 
northern apex of equilateial triangle the base of 
which is made by two breadfiuit trees 32 6 feet (9 94 
meters) apart, near middle of northern end of nanow 
southern portion of recreation reserve True beat- 
ings right gable of near pohce quarters, 0® 33' 2, 
light gable of far pohce quarters, about 300 feet 
(91 meters) 8® 48' 3, left comer of roof of pavilion 
about 220 feet (67 meters), 93® 30' 6, near comer of 
Robmson^s monument, about 450 feet (137 meters), 
162® 05' 8, near gable of house, about 210 feet (64 
meters), 263® P'S 

Station B is practical reoccupation of C I W star 
tion of 1915, on northeast side of island, about one- 
fourth mile (04 km ) along path running from letty 
southeastward around edge of island True beanngs 
left edge of shed on end of jetty, 141® 39' 4, right 
end of house with metal roof across bay, about 
4 miles (6 km), 279® 34'5 

Suau Island, 1921 — ^Withm one-half mile of C I W Suau 
Ehirbor station of 1915, on northeastern side of 
island, near landmg-place, 70 feet (21 3 meters) south 
of high-water mark, 43 feet (13 1 meters) north of 
near base of stone wall runnmg along foreshore in 
front of village, and 45 feet (13 7 meters) east-north- 
east of center of double tree True beanngs inner 
edge of post of roof of hut, 140 6 feet (42 85 meters), 
28® 09' 5 , lone tree on extremity of pomt across bay, 
about 2 miles (3 km), 84® 41' 8, left edge of near 
comer of native hut, ^1® 33' 9 

Tamata Junction, 1922 — ^At head of navigation of 
Tamata Creek, southeast of landing-place at Whit- 
ton's old store, m thick swamp grass on top of first 
point of high bank projectmg mto creek, 130 6 feet 
(39 81 meters) southeast of southeast comer of 
Whitton's old store, 187 feet (6 70 meters) south- 
southeast of small softwood tree on nver bank, and 
346 feet (1055 meters) northeast of large softwood 
tree, marked by 18-mch (46-cm ) round hardwood 
stake driven flush with ground 'True beanngs 
inner side of ornament on left end of Wlutton's old 
store, 115® 49' 1, nght edge of northeast comer 
veranda-post on store, 139 feet (42 37 meters) , 130® 
39' 8 

New Hebbxdes 

Fila, Sandwich Island, 1922 — Close reoccupation of 
C IW station of 1915, near top of hill at rear of 
post-ofllce building, 111 feet (33 8 meters) northeast 
of northwest comer of wire fence surrounding 
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Protestant church and Biitish residency ofiices, 
93 feet (28 3 meters) noith of nearest point of same 
fence, 25 feet (7 6 meters) north of center of tree, 
and 53 5 feet (1631 meters) southe«ist of northeast 
comer post of fence at rear of post-office, maiked 
by a 6 by 6 by 18 inch (15 by 15 by 46 cm ) cement 
pier with “C IW 1922” on top, a hole marking 
exact station center, left level with ground True 
bearings ornament on front steeple of Protestant 
church, 600 feet (183- meters), 1® 55' 2, nght edge 
of house, 600 feet (183 meters), 21® 14' 2 ^ center of 
lower section of flagpole at Bntish residence, 15 
miles (24 km), 52® 59' 5, light edge of post-office 
building, 800 feet (244 meters), 88® 46' 2, center of 
top of lower section of flagpole m front of French 
offices, 800 feet (244 meters), 168® 04' 9 

Hog Harbor, Santo Island, 1923 — On west shore of Hog 
Harbor near landing-place of mission station, 
between native and mission boat-houses and beach, 
20 feet (6 1 meters) and 23 feet (7 0 meters) from 
the nearest comers of these houses respectively, and 
23 6 feet (7 19 meteis) from near wooden lail of tiack 
leading to mission boat-house, among coconut trees, 
one m direct line to nearest pomt on beach being 
distant 25 feet (7 6 meters) and one on line pass- 
ing between boat-houses being distant 15 feet (46 
meters) , marked by stake 2 by 3 by 24 inches (5 by 
8 by 61 cm ) dnven flush 

Luganinlle, Santo Island, 1922 — On beach at right of 
Balland and Son’s jetty, m clearing between mana- 
ger’s house and sea, m hne with south face of first 
store building southeast of large copra-shed, and m 
line with and 105 feet (32 0 meters) southeast of 
right edge of left brick steps leading to veranda of 
manager’s house, maiked by broken tent-peg driven 
flush with ground True beanngs right edge of left 
bnck steps leading to manager’s house, 144® 45' 9, 
near gable of house to real of second stoie, 500 feet 
(152 meters), 231® 53' 6, nght edge of store front, 
taken near ground, 600 feet (183 meteis), 258® 03' 0, 
right edge of next to last stone pier of letty, 800 feet 
(244 meters), 292® 54' 2 

Ringdove, Epi Island, 1922 — Near beach south of 
landing-place in front of Zeitler and Hagen Planta- 
tion store, 108 5 feet (33 07 meters) south along 
beach from flagpole, in line with and 88 feet (268 
meters) west of right edge of Mr Hagen’s residence, 
marked by tent-peg left 1 inch (3 cm ) above 
ground, to be replaced by hardwood peg and cement 
Tme bearings left edge of Protestant mission on 
island across harbor, 3 miles (5 km), 158® 06' 6, 
right edge of Mr Hagen’s lesidence, 289® 19' 4 

\ila, Sandwich Island, 1922— ^ce Fila 


Sam:o\ Islands 

Ajm, Samoa Observatory, Upolu Island, 1921— Five 
Rations were occupied, two in absolute observatoiy, 
N ^d SE Pier, and three m observatory 
pounds. West Pier, A, and B Station A is 50 51 
feet (15 40 meters) from northwest comer and 48 53 
feet (14 80 meters) from southwest comer of conciote 
ba^ of atmospheric-electnc laboratory, 26 82 feet 
(8 17 meters) north of ram-gage and 25 87 feet (7^ 
ineters) southeast of near comer of meteorological 
cement post 7 by 7 by 30 inches 
(18 by 18 by 76 cm ) Tme bearings church steeple 
across bay 43® 28' 8, church steeple across bay, &® 
46 6, gable of house on Faleuh Pomt, 114® 01' 2, 
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Apia, Samoa Observatory, Upolu Island, 1921— conVd 
northeast comer of Gauss House in Obseivatory 
grounds, 340® 23' 0 

Station B IS 50 32 feet (15 34 meters) south 95® 46' 6 
r ^ church steeple, 

? meters) from rain-gage, and 2610 

leet (7 96 meters) from square pier north of abso- 
lute observatory, marked by brass-bound tnpod 
pegs ^ 

Pago Pa^, Tutuila Island, 1921 — Close reoccupation of 
j station of 1911 and 1916, on parade-ground 
of Fita-Fita barracks at United States naval station 
in Pago Pago Harbor, at a pomt 162 6 feet (4956 
^ j bottom of northwest edge of ]ail, 

and 555 feet (1692 meters) northeast of northwest 
comer of enlisted men*s barracks, maiked by a 
peg driven hush with ground True beanngs north- 
east edge of old schoolhouse, 127® 12' 1, center of 
base of flagstaff on Poyer school, 192® 49' 0, north- 
west edge of pillar on wireless house, 219® 54' 0, 
southwest edge of jail, 269® 08' 1 The enlisted 
men s barracks have an iron roof, and have been 
erected since the previous occupation 

Tau, Manua Island, 1921 — Close reoccupation of C I W 
station of 1911, about 40 yards (366 meteis) 
s^thwest of point where old flagpole stood, about 
^ feet (152 meters) south of ruins of Queen 
Vaitupu's house, about 219 feet (66 8 meters) noith- 
east of southeast edge of nuns of small house, 26 0 
feet (7 92 meters) northwest of breadfruit tiee, and 
73 5 feet (2240 meters) southwest of center post of 
native hut True bearing top of shaft on tomb of 
Queen Margaret, 352® 01' 4 

Society Islands 

Papeete, Tahiti Island, 1922 — Close reoccupation of 
C I W station of 1916, in eastern comer of govern- 
ment land used as experiment tract, just south of 
Botanical Garden, about 107 meters southeast of 
gardener's house, 56 meters northeast of ruins of 
windmill pump, 47 meters southeast of north fence, 
152 meters west of east fence, and 9 4 meters north 
and 6 1 meters south respectively of two coconut trees 
Ueclination observations were made at a secondary 
station 20 feet (61 meters) southeast of principal 
station Tlrue beanng from secondary station right 
edge of south wooden window m gaidenor's house 
146® 05' 0 

Point Fareute, Tahiti Island, 1922— Two stations were 
occupied, both being close reoccupations of former 
C IW station A, occupied in April, is on coral 
beach, east of site of old arsenal on Point Fareute, 
360 feet (109 7 meters) north of northeast coiner 
of iron bndge across stream, and 60 feet G8 3 meteis) 
east of present changeable mouth of small stream 
Tme bearings north gable of yellow house, 28® 05' 4, 
near comer of same yellow house, 32® 02' 9 
Station B occupied in June, is somewhat eastward 
of A which could not be recovered on account 
of shiftmg sand True bearing north gable of 
yellow house, 30® 55' 8 

Solomon Islands 

Aola, Guadalcanar Island, 1921 — ^In grounds of residence 
of Aola Distnct Commissioner, 143 8 feet (43 83 
meters) northeast of base of flagpole and in range 


ISLANDS, PACIFIC OCEAN 
Solomon Islands — continued 

Aola, Guadalcariar Island, 1921— contmued 

with flagpole and north comer of residence sleeping- 
loom, 133 5 feet (40 69 meters) east-southeast of east 
extension wall of large meeting-hut, 111 7 feet (3405 
meteis) southeast of near concrete post on edge of 
meetmg-house shore path, and 34 feet (104 meters) 
noithwest of base of near hedge along residence 
path to shore, marked by long tent-peg, to be re- 
cced by cement marker by District Commissioner 
flagpole in residence yard, 
T 1 A easternmost copra-shed on Barra 

Island, about 2 miles (32 km), 253® 13' 6 left 
gable of house on Lever's Pomt, Guadalcanar Island, 
about 15 miles (2 km), 266® 16' 5 

BmskiWs Station, Binskin's Island, 1921— Probably with- 
in 10 feet (3 meters) of C IW station of 1915 
southeast comer of small island occupied by 
Mr Bmskin, about one-half mile (0 8 km) east 
of Bagga Island, on narrow coial path Imed with 
coconut trees runnmg parallel with east shore of 
island, 110 2 feet (33 59 meters) northeast of north 
coiner of easternmost copra-shed with tin roof, 1158 
feet (35 30 meters) north-noitheast of east corner of 
same shed, ^5 feet (2027 meters) north-noithwest 
of center of easternmost coconut tree m Ime with 
inner edge of path, and 45 feet (137 meters) west- 
southwest of nearest point of sea-wall, marked by 
small wooden peg flush with ground, to be replaced 
by cement marker 'True beanngs near gable of 
S??? . path near pier, about 
^®ters), 129® 25' 2, spike on top of roof 
f®®t (244 meters), 
Fairway Island, about 1 
mile (16 km), 330® 37' 6 

Faisi Island, 1921 — Close reoccupation of Cl W station 
of 1915, on southeast side of path leading from wharf 
to native quarters, 270 feet (82 3 meteis) northeast 
of neai end of stoie building, and 18 feet (55 
metws) from neai edge of path, maiked bv wooden 
peg dnven flu^ with ground True bearings noith 
gable of lone hut on Shortland Island, about three- 
fourths mile (1 km ), 39® 22' 9, north edge of near 
loof of Bums, Philp and Company's store, about 
275 feet (84 meters), 58® 24'^, nght edge of 
house on hill, 250 feet (76 meters) 
138 08 2, south edge of south porch post of native 
quarters, about 700 feet (213 meters), 235® 23' 2 
neai gable of lone hut on Poporang Island, about 1 
mile (16 km), 322® 22' 3 

1921— In the immediate vicinity of C IW stations 
A and B of 1915, neither of which could be identi- 
fied, on coral path runnmg eastward from wharf and 
store of Bums, Philp and Company toward govern- 
ment oflices, between first and second small streams 
ciossmg path after leaving wharf, 139 paces south- 
east of metal copra-shed, 188 feet (57 3 meters) 
noithwest along path from inner west edge of foun- 
dation of foot-bndge over small stream with flood- 
gate, 10 feet (30 meters) north and 5 feet (15 
meters) south respectively from base of hedge fence 
bordering path, and 26 feet (79 meters) east 
of center of piominent curved coconut palm standing 
m path True beanngs ornament on near gable 
end of shed on Shelter Island, about 2 miles (3 km). 
187® 22' 8 ^ 


Makamho Island, 1921— Exact leoccupation of C IW 
station of 1915, at foot of hill northeast of whaif, 
98 feet (299 meters) west of southwest comer of 
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tennis-court, in line with east side of shed used for 
native quarters, and 171 feet (52 1 meters) north- 
northeast of its northeast comer, marked by wooden 
peg driven flush with ground True beanngs top 
of wireless mast at Tulagi, about 1% miles (2 8 
km), 23® 19' 8, near gable of Chinaman's store, 
about 300 feet (91 meters), 133® 54' 8 

Rere, Guadalcanar Island, 1921 — On mainland of Guadal- 
canar Island, on Gibson's Plantation, about 300 feet 
(91 meters) southwest of southwest coinei of coma- 
shed at landing-place, 68 feet (21 meters) south of 
high-water mark, and 98 feet (29 9 meters) east of 
northeast comer and in Ime with north side of 
native hut True bearmgs extreme edge of shore 
of harbor to left, about 2 5 miles (4 km ) , 130® 44' 5 , 
near comer of small white house on small island 
across bay, about 3 miles (5 km), 173® 03' 7, near 
gable of copra-shed at landmg-place, 231® 17' 5 

Saheana Island, Manning Strait, 1921 — Close leoccupa- 
tion of C IW station of 1915, on south shore of 
island, about 250 feet (76 meters) west of new jetty, 
in center of narrow trail running west from jetty 
along foreshore, about 75 feet (23 meters) west along 
trad from westernmost tidal stream, about 5 feet 
(2 meters) east of pomt where trail enters bushes, 
and about 5 feet (2 meters) from high-water mark, 
marked by wooden peg driven flush with ground 
True bearmgs near gable of thatch hut behind 
copra-shed, about 400 feet (122 meteis), 256® 39' 2, 
tall tree on small reef, about 15 miles (24 km), 
287® 52^ 2 

Tulagi, 1921 — Close reoccupation of C IW station of 
1915, near western end of shelf between high cliffs 
and shore-line, about one-fourth mile (04 km) 
along path westward of jetty, withm second mden- 
ture of cliff from jetty, about 300 feet (91 meters) 
east of Holhse Brothers' engineermg works, about 
300 feet (91 meters) northeast of government ofdces 
located on high cliffs, 21 feet (64 meters) southeast 
of road, 30 feet (91 meters), 43 feet (181 meters), 
39 8 feet (121 meters), and 30 feet (91 meters) 
respectively, fiom centers of coconut trees northwest 
west-northwest, southwest, and southeast, and 184 
feet (5 61 meteis) west of third concrete load-maikoi 
from post-ofl6ce , marked by a 2 by 3 by 24 inch (5 
by 8 by 61 cm) hardwood stake, with arrow cut 
in north side, left 1 inch (3 cm ) above surface of 
ground True beanngs ornament on near gable 
end of Mr Laycock's house on hill, about three- 
fourths mile (1 km), 143® 32' 3, gable on nght end 
of large shed on Makambo wharf, about one and 
three-fourths miles (2 8 km), 200® 45' 1, center of 
flagstaff on near gable of storekeeper’s house on 
top of hill on Makambo, one and three-fourths miles 
(2 8 km), 213® 31'!, left leading-beacon, about 
2 miles (3 2 km), 235° 19' 8, nght leading-beacon, 
about 2J5 miles (4 km ) , 261® 47' 1 

Tokelau Islands 

Atafu Island, 1921 — Close reoccupation of CIW station 
of 1915, on coral beach m front of pastor’s house at 
south end of island, 191 feet (582 merers) southwest 
of flagpole seen through trees, and 217 feet (661 
meters) southwest of west comer of veranda of pas- 
tor's house, marked by a wooden peg driven flush 
with ground 

Fakaoju Island, 1921 — Close reoccupation of CIW 
«?tation of 1915, near northern extremity of island, at 
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center of northeast comer of path around island near 
shore, in Ime with and 7 feet (2 1 meters) fiom inner 
western edge, 15 3 feet (4 66 meters) south of south- 
west comer of hut, 406 feet (1257 meters) and 49 9 
feet (1521 meters) respectively from west and south 
comers of hut to northeast, and 25 feet (7 6 meters) 
and 30 feet (9 1 meters) respectively from north and 
west comers of hut to east, marked by a wooden 
peg 2 mches (5 cm ) m diameter driven just below 
surface of path True beanngs west comer of hut, 
235® 01' 7, lone tree across lagoon, 5 miles (8 km), 
299® 15' 5 

Swamps Island, 1921 — Close reoccupation of CIW sta- 
tion of 1915, on west coast of island near landmg- 
place, 20 paces north of lone coconut tiee in hne with 
kausunu tree at landing-place, about 300 feet (91 
meteis) east of high-water mark, and about 700 feet 
(213 meters) northwest of new copra-drying shed 
True bearmgs gable of near end of copra-shed, 318® 
52' 8, outer edge of top window in copra-shed, 319° 
26' 0 

Tonga Island-s 

Nciaju, Vavau Island, 1921 — Close reoccupation of 
CIW station of 1915, on grass plot in front of 
Free Church and northeast o'* jetty, 505 feet (1539 
meters) northwest from north comer of pier mark- 
ing station of Australian Eclipse Expedition of 1911, 
192 feet (58 52 meters) from point on chiirdi fence 
in range with church belfry and 50 5 feet (1539 
meters) north from westernmost tree of a row 
standmg east and west, next tree of row being a few 
feet southeast of eclipse-pier, marked by peg driven 
flush with sui face of ground Tiue bearings near coi- 
nei of Bums, Philp & Co store, 16® 3f/ 2 , right edge 
of chimney on house near landing-place, 85® 49' 4, 
spike on house north of station and across road, 153® 
45' 0, outer southeast leg of cement belfry in front 
of church at height of church fence, 216® 13' 2 

Nukualofa, Tongatahu Island, 1921 — Close reoccupation 
of C IW station of 1915, on grass plot at rear of 
post-office, in range between south comer of post- 
office and easternmost tree of third row of trees 
standmg parallel to shore, 1395 feet (4252 meters) 
southwest of west comer of post-office wall, 
1683 feet (5150 meters) southwest of south comer 
of post-office wall, and 25 2 feet (7 68 meters) cast- 
northeast of tree referred to, marked by a 2 by 4 
mches (5 by 10 cm ) beveled survoy-peg, which is 
to be replaced by a cement block flush with ground, 
the position to be entered on official records of 
island survey True bearmgs left ornament on roof 
of store behind treasury, about 900 feet (274 meters) , 
43® 34' 4, left edge of iron rail around signal-pole, 
about 300 feet (91 meters), 190® 07' 1, base of west 
comer of wall of post-office, 240® 02' 1 , base of south 
comer of wall of post-office, 257® 22' 1 , ornament on 
far gable of Victoria Memorial Hall, 900 feet (274 
meters), 354® 20' 4 

Tuamottt Archipelago 

Angatau Island, 1922 — ^Near landing-place on northwest 
side of island, on coral foreshore, 1833 feet (55 87 
meters) west of Mr Marshall’s copra-shed seen 
through coconut trees, about 200 feet (61 meters) 
from present high-water mark on coral beach, and 
about 20 feet (6 meters) west of young coconut 
trees True beanngs lone post seen on beach, about 
600 feet (183 meters), 204® 36' 1, near gable of 
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Descriptions 

ISLANDS, PACIFIC OCEAN 

Tuamotu ARcmpELAao — continued 

■A.7iQcitQiU Islondf 1922-^coiitin'U6ci 

Mr Marshall’s copra-shed seen through trees, 232® 


Fakahina Island, 1922 — ^Near landing-place on northwest 
side of island, about 250 feet (76 meters) south- 
southwest of navigation light-pole, and 75 feet (23 
meters) from high-water line of coral beach True 
beanng left edge of base of navigation light-pole 
seen over young coconut trees, 197® Oy 9 

Puka Puka Islar^, 1922 — ^Near landing-place on north 
side of island, on coral foreshore, 30 paces from high- 
water line, and 142 paces southwest of hut near flag- 
234® 57'^^ bearing near gable of hut near flagpole. 


OP Stations 


ISLANDS, PACIFIC OCEAN 

Tuamoitt AscmmjAQo— concluded 

Tikei Ido!^, 1922 — Oa coral foreshore near northeast 
side of small uninhabited island, about 260 feet (76 
meters) from high-water mark, and 9 feet (2 7 
meters) southwest of north edge of scrub brush 

ARCTIC REGION 
Abctic Sea 

Stations m this division are mainly dpaignatof ^ by 
number and are described only by their latitudes and 
longitudes, which are given in the Table of Results 
they are classed among land stations, as land methods 
of observahon were employed, though they were estab- 
hshed on dnft-ice 

Desonptions of Arctic stations in Canada, Greenland, 
oiberia<, and Alsiska will be found under those hesidings 


Plate 3 




The “Maud’ 
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MAGNETIC, ATMOSPHERIC-ELECTRIC, AND AURORAL RESULTS 

MAUD EXPEDITION, 1918-1925 

INTRODUCTION 

The cooperation between the Department of Terrestrial Magnetism of the Carnegie 
Institution of Washmgton and the Maud Expedition was imtiated Apnl 5, 1918 at a 
conference in the office of the Director of the Department between Captain Roald 
Amundsen, Dr Fndtjof Nansen, Dr Louis A Bauer, J A Plemmg, and W J Peters to 
discuss the most suitable type of magnetic mstruments for Captam Amundsen's con- 
templated Arctic expedition with the Maud Dr Bauer offered to place such instru- 
ments at the disposition of Captain Amundsen The mstruments decided upon were 
altered m the mstrument-shop of the Department accordmg to suggestions from Captain 
Amundsen, Dr Nansen, and Mr Peters, and in the spring of 1918 they were sent to 
Norway, together with tools and materials for repairs, stationery, forms, tables for 
computations, and other accessories 

The instruments were used extensively during the first part of the Expedition from 
1918 to 1921, when the Northeast Passage was completed from west to east In 1921 
the Maud sailed from Bering Strait to Seattle for repairs and the wnter had then the 
good fortune to take them to Washington, D C , for comparison Durmg five months 
while the writer was connected with the Department of Terrestnal Magnetism, the 
absolute magnetic observations obtamed during 1918 to 1921 were reduced and discussed 
by C R Duvall of the Department and him, and a prehmmary report was published » 
In the spring of 1922 there were taken to the Maud the same and additional instruments, 
together with new supplementary equipment, all loaned by the Department A large 
number of observations were secured during the drift of the vessel with the ice from 
1922 to 1924 and at the winter-quarters of 1924r-25 When the Maud returned m 1925 
to Seattle, the wnter had agam the good fortune to take the mstruments to Washmgton 
It was then his pnvilege, after a brief vimt to Norway, to be a Research Associate of 
the Carnegie Institution of Washington, assigned to the Department of Terrestrial Mag- 
netism to piepare the results of the field work for pubhcation 

The present report contains results and discussions of the magnetic and atmospheric- 
electric observations and registrations and of the auroral observations, as well as a 
general narrative of the Expedition The photographs of the auroia are to be more 
closely examined and discussed later The discussions have generally been confined to 
results of the Maud Expedition only, in order to make them available to others at the 
eailiest possible time 

The ten-years cooperation between the Depaitment and the Maud Expedition 
greatly benefited the scientific work of the Expedition, and it is a pleasure to make 
record of the obhgation of the Expedition to the Department of Terrestnal Magnetism 
In the first place, the wnter wishes to thank Director Louis A Bauer for the generous 
and whole-hearted support he has rendered the Expedition dunng all these years and for 
the deep personal interest he has taken in its work The wnter has also to t,hg.nTr Assist- 
ant Director J A Fleming, who always was ready to give the Expedition the benefit of 
his wide expenence when the mstrumental eqmpment was to be decided upon and whose 
unfading interest and critical advice was of the greatest value when prepanng the 
present report under his supervision Cordial thanks are due also all other members 
of the staff of the Department who have assisted, especially Messrs Ault, Fisk, Duvall, 
Emus, and Goldsmith, and Miss Balsam. 

^ See Terr Mag vol 27 (1922), pp 35-56. 
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Every credit must be given to the comrades on board the Maud, who performed their 
arduous duties regaidless of personal discomfort and whose enthusiastic cooperation 
made possible the accumulation of the data The part each one took m the successful 
execution of the magnetic and electric program is evident from the special reports, but 
here mention should be made especially of Captain Oscar Wistmg, who was in command 
of the vessel from 1922 to 1925 

Last but not least, respectful thanks are to be expressed to the chief of the Maud 
Expedition, the man who, followmg his plans with persistent energy, organized the 
Expedition and conducted it personally from 1918 to 1921, giving us in those years an 
inspinng example of unselfish devotion to scientific work, Captain Roald Amundsen 



Part I— ABSOLUTE MAGNETIC OBSERVATIONS. 1918-1921 
By H U SvERDEUpi AND C R. Duvall® 

Instruments 

As the result of the conference at Washington, D C , in April 1918 (see p. 313), 
certain minor modifications were decided upon in the C I. W instruments to be supphed 
by the Department for the magnetic observations on Captam Amundsen’s proposed 
“Maud Expedition” These modifications, none of which altered the fundamental 
design of the instruments, were based upon the following considerations, resultmg par- 
ticularly from the Arctic experiences of Dr Nansen, Captain Amundsen, and Mr. Peters 

(a) Difficulties arising from extreme cold, such as condensation from lamps and the pfraxumty 
of the uncovered face and hands as well as from the breath, the lack of dehcate touch, and the nec- 
essity of wearmg mitts, these difficulties, of course, apply chiefly to the work in wmter 

(b) Any one instrument should have the least possible number of parts to be assembled, thus 
permittmg rapid unpackmg and assembhng, and dismountmg and repacking 

(c) All clamping screws, tangent screws, and other metal parts of the mstrument which must 
be touched with bare fingers during adjustment, or observation, should be suitably covered with non- 
conductmg materials, such covers should also be made of sufficient size to facilitate delicate clampiTi g 
and adjustment with numbed fingers 

(d) AU glass lymg between the observer’s eye, and the graduation, scale, or object that he must 
read or observe, should be readily accessible for removal of condensation (For observations in 
extreme cold it is necessary to refram, as much as possible, from breathmg on the mstrument ) 

C I W. magnetometer 8 and Dover dip circle 205 (see Plates 4 and 6) were selected 
as instruments most nearly answermg the requirements specified by Captam Amundsen 

The magnetometer is of the type fully described m Volume I of the Researches of 
the Department of Terrestrial Magnetism (pp 3-5). It combines the best features of 
the XTmted States Coast and Geodetic Survey pattern* and that of the Magnetic Survey 
of India * To ehimnate as far as possible questions arismg because of irregulanties m 
shape, the magnets are perfect hollow cylinders of such dimensions as to make the 
second distribution coefficient theoretically zero; they are inclosed in aluminum sheaths 
which carry the optical and centermg arrangements The graduated scale for decimation 
work IS on the glass diaphragm in the ma^etometer telescope The suspension used 
IS a phosphor-bronze ribbon The torsion is readily removed by a torsion plummet 
with graduated run, read by a secondary lens which may be turned into the optical sys- 
tem of the magnetometer telescope The deflection bar is of brass, m one piece and 
practically rectangular in cross-section. The long magnet has an internal diameter 
of 0.75 cm , an external diameter of 1.00 cm , and a length of 7.50 cm. The horizon- 
tal circle IS 12 5 cm. m diameter. The short magnet has an mternal diameter of 0.61 
cm , an external diameter of 0 82 cm , and a length of 3 50 cm. 

The C I W. Dover dip circle 205 is the regular land pattern as formerly made by 
A. W Dover, of New Charlton, Kent, England 

The above instruments were modified and altered by providmg celluloid covers for 
all parts subject to handhng in use and adjustment m the field The hood connection 
between the magnetometer telescope and house was altered so as to eliminate the neces- 
sity of fitting the hood to the telescope when assembhng the mstrument. This was 

^ In charge of scientific work on the Expedition and Research Associate of the Carnegie Institution of Washington 

* Expert computer of the Department of Terrestrial Magnetism of the Carnegie Institution of Washington 

* Hazabd, D L Directions for magnetic measurements Umted States Coast and Geodetic Survey, Washmgton, 
D C , pp 53-56, 1911 

♦Feasbr, had The unifilar magnetometer of the Magnetic Survey of India Terr Mag , vol 6, pp 65-69, 
1901 See also Hazard, D D , f c , pp 59-60 
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accomplished by the addition of a s^iherical-ended cap on the objective end of the tele- 
scope, arranged to make contact with a velvet-hned concave monntmg attached to the 
magnetometer-house (this arrangement is similar to that used on the later types of 
C I W magnetometers). Celluloid grips were also mounted on the reversmg bar- 
magnets of the dip circle The arrestmg device for the compass-attachment of the dip 
circle was altered by an eccentnc mechamsm to facihtate clampmg and unclampmg of 
the needle. Accessories with the dip circle mcluded compass-attachment, two pairs of 
dip needles (Nos 1, 2, 5, and 6), two pairs of intensity needles (Nos 3 and 4, 7 and 8), 
besides one pair of dip needles (Nos 9x and lOx) to serve for practice observations as 
well as for possible emergency use A special lifting device was made by which the dip 
needles could be lifted off the agate supports and turned face about without openmg the 
magnet-house, however, as its operation seemed to involve some danger of accident to 
the needles, this attachment was removed from the mstrument before it was sent away 
A moie detailed idea of the modifications may be obtained by an inspection of Plates 
4 and 5, which show various views of the magnetometer and dip circle 

The accessory equipment supphed by the Department of Terrestrial Magnetism 
for the magnetic work mcluded three tripods— one for magnetometer 8, one for dip cmcle 
205, and the third for use in connection with astronomical observations; three magnetic 
observmg-tents, contaimng no iron fastenings of any kmd; three good watches, mis- 
cellaneous tools, materials, etc , various small accessories; forms for recordmg magnetic 
observations of various kinds, together with some forms for astronoimcal observations 
and some miscellaneous forms, miscellaneous books relating to terrestrial 
earth-currents, atmospheric electncity, etc ; complete instructions for observations 
with the different instruments and general mstructions for the magnetic work, with 
special attention paid to the difl&culties the Expedition would meet on account of large 
magnetic disturbances and severe weather conditions. 

In May 1919, a new device was added to magnetometer 8. Experience had shown 
that with numbed fingers it was extremely difficult to take out or hang in the magnet of 
the magnetometer without breakmg the suspension fiber Mechanic Sundbeck, of the 
Expedition, therefore, constructed a clamping and lifting fork, which could be handled 
from the outside of the magnet-house. This fork can be closed around the suspension 
hook for the magnet, which then may be lifted so that the suspension-fiber is slackened 
and the magnet can be removed from or suspended in the stirrup without any nsk of 
breaking the fiber Sundbeck’s device had only the drawback that a hole, which had 
to be filled with cotton, was made in the magnet-house This deficiency was corrected 
and some small improvements were added to Stmdbeck’s device, at the Department of 
Terrestrial Magnetism, Washmgton, D C , m February 1922 (Figs 3 and 4 of Plate 4 
show this clampmg device and its mountmg m the magnet-house). 

In addition to the instruments from the Department of Terrestrial Magnetism the 
Expedition had also Dover land dip circle 154, with one pair of dip needles (Nos I’and 
2), and a photographic registermg declinometer made by Max Toepfer and Son, Potsdam 
Registering magnetic instruments were generally not mcluded m the equipment of the 
Expedition, because m the drifting ice it would not be possible to use them on accoimt of 
me perpetual movement of the ice, but this decbnometer, which was the property of the 
Expedition, was taken along in the expectation that it might be used at occasional 
shore stations, e g , at winter-quarters 

For astronoimcal work the Expedition had three sextants, five theodohtes of 
mfferent sizes, three chronometers, and fifteen watches (mclusive of three supphed bv 
the Department of Terrestrial Magnetism). 



Thfodolite Magnetometer 8 

1 Assembled magnetometei and appuitenances 2 Theodolite of magnetometer 

3 and 4 Special clampmg-deviee, open and closed 5 View to show outside operatmg-sciew and 

clamp-le\ei of clamping-device 
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Methods op Observing 

The magnetic observations were made in accordance with mstructions from the 
Department of Terrestrial Magnetism of the Carnegie Institution of Washmgton. The 
methods used are given m detail m Volumes I, II, and IV ofthe Researches of the De- 
partment (see particularly pp. 13-41 and specimen observations, Vol I) The experi- 
ences of the Expedition’s observers m making magnetic observations m the Arctic do hot 
differ essentially from those of observers on former expeditions, but it may be useful to 
review them briefly. Eor convemence, the observations at the temporary observatories 
at winter-quarters, and those made at field stations or on sledge-trips, are discussed 
separately 

OBSERVATORY WORK 

At the end of September 1918 a magnetic observatory was built on shore (station 
No 4) It was built of drift-wood logs and planks, with wooden or copper nails, and was, 
therefore, perfectly non-magnetio. To keep the temperature as high as possible, the 
inside was hned with canvas, and snow was thrown over the house Due to the iTiHnln.t.ir>jr 
capacity of the snow, the temperature m the observatory only occasionally sank below 
-25° C , while outdoors it might be as cold as about -40° C , for weeks at a time 

The dimensions of the observatory were 3 by 4 meters, and the height to the ridge- 
pole 2 8 meters In the room two wooden piers were placed at a distance apart of 1 8 
meters They were driven as far down in the ground as the frost perimtted, and had no 
connection with the floor. The magnetometer was placed on the front pier and the dip 
circle on the back pier. Durmg observations, all magnets not m use were placed on a 
snow-pillar 10 meters in front of the house Both instruments were permanently 
installed by the end of November. The magnetometer was kept mounted on the same 
pier until August 11, 1919, but the dip circle was used for field work after April 1, TO19. 
From the beginnmg of March, observations were made occasionally at two auxihary 
stations close to the observatory. 

During the winter, the observatory was hghled by, a gashght lamp of the “Lux” 
pattern, which also develops considerable heat All iron parts of the lamp had been 
replaced with parts of copper or brass The vermer readings were made by means of 
small electric lamps, the current being supphed by a dry-cell battery which had to be 
taken on board after each observation in order not to get too cold The same battery 
was also used for illummatmg the mark for dechnation observations, which was used 
in the dark season. This mark was simply a small electnc lamp which was fastened 
on top of a staff in front of the observatory and could be hghted from the inside of the 
observatory During the period of dayhght, a pole placed in a cairn at about 600 meters 
distance was used as a mark. 

The observatory-house was tom down April 1, 1919, and a square tent 2 by 2 meters, 
made of hght canvas, was placed on the wooden floor; thus no artificial illumination was 
needed. At this season the tent had the advantage of being much warmer than the 
house. Even on a wholly overcast day the temperature mside the tent might be 10° C 
higher than outside, while on a clear day with sunshine the temperature might be 25° C. 
higher. 

The greatest difficulty experienced on account of the low temperature durmg the 
winter was in the mampulation of the magnetometer when the hghtest phosphor-bronze 
fiber (designated “Grade 0”) was used for suspension. It seemed that the fiber was 
affected by the low temperature in such a way that it broke more easily, because several 
times it was broken at the beginning of the observations before the fingers were cold and 
numbed. The “grade-0” fiber, therefore, had to be replaced with a heavier grade In 
May 1919, Mechanic Simdbeck, of the Expedition, constructed the clampmg and lif ting 
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fork mentioned on page 316, after which it was possible to use the finest fiber at any 
temperature 

The formation of frost on the instrument was often troublesome At a reasonable 
temperature the frost formation could be avoided by not breathing against any part of 
the instrument, but at low temperatures the frost formed as soon as the face came close 
to the mstrument, so that the observer had to constantly sciape the frost away from 
vermers, etc This, of course, made the observations longer and added to the disagree- 
ableness of workmg with bare fingers at temperatures of - 25° to - 30° C The magnetic 
mstruments supphed had, however, one advantage over the other instruments m that all 
screwheads, etc , of metal had been replaced with celluloid ones During observations m 
mtense cold the fingers get so close to the pomt of freezing that the least touch of metal 
feels like touchmg a flame, and leaves a white, frozen spot on the finger To touch the 
non-conducting celluloid is much less disagreeable, and can usually be done without 
freezmg the finger 

Some trouble was anticipated m the behavior of the watches at low temperatures 
It was found that some of the watches, perhaps on account of the quality of the oil 
used m them, behaved very satisfactorily, despite the great changes in temperature 
That magnetic disturbances often caused difiiculties need hardly be mentioned 
Sometimes the disturbances were so violent that the observations had to be broken off 
because the magnet disappeared from the field of view time after tima 

Included in the mstructions from the Department of Terrestrial Magnetism was 
a memorandum m which attention had been called to the possibility that under certam 
circumstances it might be desirable to abbreviate the observations, and special instruc- 
tions for abbreviated observations had been worked out However, it was never found 
necessary to curtail any set, because with moderate magnetic disturbances it was ]ust as 
easy to get a full set as a half one, and besides, the ordinary observations never took such 
a long tune that the low temperature became unbearable The results thus confirm 
previous experience, namely, that magnetic observations can be carried out without 
serious difficulty under Arctic conditions m an observatory of primitive construction 
During the winter of 1918 to 1919, the photographic declinometer was mounted in 
a long, low buildmg attached to the observatory, from which it could be entered The 
whole buildmg was buned in snow, so the temperature did not sink below — 20° C. m 
the registering room In spite of this, it was not possible at first to make the clock 
which drives the drum work properly, but this difficulty was overcome by removing all 
oil by a benzine bath and then applying a small quantity of kerosene as lubricant The 
registrations were kept up from November 10, 1918, to July 31, 1919, with only occasional 
mterruptions. 

FIELD WORK 

The general experience on this Expedition was that magnetic field work in the 
Arctic can only be earned out successfully in sprmg and summer In the fall and m the 
wmter much bad weather and short dayhght make it almost impossible to take magnetic 
observations m the field, even though it is feasible to travel m these seasons 

The kmds of instruments which may be used m the field depend upon the means of 
transportation If the observer travels with reindeer, an ordmary field equipment, 
mcludmg an observmg-tent, may be taken along, so the conditions m the favorable 
seasons will be the same as for ordmary field work But for travel with dog sledges the 
conditions are different, and ordinarily the weight of eqmpment earned baa to be reduced 
as much as possible The most suitable instrument for carrymg on a dog sledge is the dip 
circle with compass-attachment, but without tnpod On the sledge-journeys under- 
taken by this Expedition the dip circle, instead of bemg placed on a tnpod, was mounted 
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on top of the instrument-box, which has been provided with three brass grooves for the 
foot-screws All magnets and accessories were taken out of the instrument-box of the dip 
circle before placing the instrument upon it The steel pms m the hmges were the only 
magnetic material m the box Thorough exammation and test at the Department of 
Terrestnal Magnetism m December 1921 showed that the steel pms for the cases of both 
dip circles 205 and 154 were slightly magnetic, but that the effect upon dip needles and 
compass was entirely negligible The steel pms were replaced by non-magnetic pins m 
December 1921, before assignment of the instruments for future work of the Expedition 
On calm days a pier of snow-blocks was built and the mstrument placed on top of 
this, thus makmg it possible for the observer to stand in a half-upright position But 
on wmdy days the instrument-box had to be pressed down into the snow behmd a low 
protectmg snow-wall, and the observer had to he down to make the observations In the 
wmter of 1920 to 1921, the field observations were generally made m a small three-cor- 
nered tent, which was also used by the observers personally The instrument-box, with 
the mstrument on top, was placed directly on the snow, and this, in connection with the 
small size of the tent, caused some mconvemence It was always found that the arrange- 
ment with the mstrument on top of the box, placed directly on hard snow or on a snow- 
pier, was absolutely stable 

In the spring of 1919 a special program was decided upon to msure obtaining ap- 
proximately simultaneous observations at field stations and at the wmter-quarters 
station This scheme was carried out for the work m 1919 but could not be kept up the 
two following years, m 1920 all instruments were used for field work, and in 1921 there 
was a lack of observers 

It will be noted that no dechnations were determined at most of the field stations 
This was because Messrs Wistmg and Hanssen were unfamihar with the use of the theo- 
dohte for determination of azimuth Dunng January 1922, the peep-sights of the 
compass-attachment of dip circle 205 were modified m the mstrument-shop of the 
Department of Terrestnal Magnetism m such a way that it will be possible to sight 
the Sun directly, or to use a shadow-method for determination of azimuth m future work. 
If, m addition, a sextant observation for local time is made, the true azimuth of the Sun 
may be computed, and thus all necessary data for determination of the dechnation will be 
available. 


Reductions to Standard Instruments 

MAGNETIC STANDARDS ADOPTED 

The International Magnetic Standards (designated I M S ) as defined m Volume 
II of the “Researches of the Department of Terrestrial Magnetism,” pages 211 to 278 (see 
also Volume IV, pp 395-475) have been adopted for the results contained in this report 
The instruments used as standards by the Department and with which the instru- 
ments of the Expedition were compared are as follows In dechnation, C I W. mag- 
netometer 3 with correction on I M S of —O'l to observed values, m horizontal mttens- 
ity, C I W magnetometer 3 with zero correction on I. M S to observed values, in 
inclination, earth inductor 48, made by Schulze, with zero correction on I M S to 
observed values Magnetometer 8 and dip circle 205 were compared with these mstru- 
ments m Washington by the method of simultaneous observations, with exchange of 
stations, m April 1918 and m November and December 1921 Dip circle 154 was not 
available for the companson in Washmgton in 1918, and its corrections depend upon 
field comparisons with dip circle 205 and upon companson observations made in Wash- 
mgton m November 1921 
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INSTRUMENTAL CONSTANTS, CORRECTIONS, AND COMPARISONS 

The instrumental constants for C I W magnetometer 8 supphed the Expedition and 
used throughout the computations are shown m the following summary 

Constants of C. I. W. Magnetometer 8 
Scale value 1 division = 1 '48 

Deflection-distances and honzontalrantensity constants, magnets 8L and 8S, at 20° C 

r=22 511 cm, log C=6 25574 r=30 012 cm, log (7=5 87612 

r=25 012 cm, “ (7 = 6 11642 r=35 006 cm, “ (7 = 6 67378 

r=27 510 cm, “ (7=5 99076 r=40 006 cm, “ (7=6 49867 


At t°, log (7 =log (72 o+( 20®— f)0 0000235 

Table of (S0°—t) 00000S8S in units of B(k decimal for vcdues of 
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The coefficient of linear cxpaiiHiou 
for the deflection bar for 1° 
centigrade is assumed to tie 

0 0000189 


Temperature coeflicient for magnet 8L 2=0 000299 

Induction coeflwient for rnagnet 8L p=mh=2 99, for m =475 (A =0 0063) 

Distribution coeflieients magnets 8L and 8S P= +15 29, Q= —461 


Table of momerUs of inertia, Ki for inerha^r 8, and K for magnet 8L and Us suspension 
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The value of log K depends on deteiminations 
made with inertia-bars C I W 8 and 10, Apiil 
28, 29, 1918, the weight of magnet 8L and 
stirrup determined April 27, 1918, was 61 195 
grams 


Table of temperatvre and induction corrections for magnet 8L 
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Memomru^ regarding use of magnetometer in high magnetic latitudes — ^As the value of honzonl^ 
intensity, H , decreases, deflection angles at the various distances wijl increase It will be possible 
to use the di^ances 30, 35, ainti 40 cm throughout the Expedition, except where very small values of 
H prevail, when it will probably be necessary to use only 35 and 40 cm , because of the very large 
and therefore unstable deflection angle at the distance 30 cm As the value of H decreases, the 
period of oscillation for the magnet 8L will increase with probably an increasmg uncertamty of 
accuracy in the determination of the time of one oscillation 

Memoranda regarding formulae for intensity computation from magnetometer ohservation^T^o 
above constants are based on following reduction formulae 

g.A. 

m Bux u 

T w the time of one oscillation corrected for rate of chronometer, torsion, temperature effect, amph- 
tude, and mduction, K is the moment of mertia and m the magnetic moment of the oscillatmg mag- 
net and suspension, u is the mean deflection angle,and C the constant, corrected for change m length 
of brass deflection-bar with temperature, which mvolves the deflection distance r, mduction coeffi- 
cient ju, and distnbution coefficients P and Q, thus 



Corrections on I M S for C I W magnetometer 8 — The results of standardizations 
at Washington of C I W magnetometer 8 before and after the work reported upon are 
in excellent agreement The observed corrections on I M S with particulars as to the 
compansons and the adopted mean corrections which have been applied to obtam the 
data given in the Table of Results are shown in Table 1 


Table 1 — Correchona on I* M 8 for C I W Magnetometer 8 
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No Sets 
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8) 
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Prob- 

able 
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with 
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D 

AH 

Probable 








error 

H 

error 


Api 24,26, \ 
26,27, 1918/ 

8m and Nmi WasJimgfcon 

M3 

12 

0 

-0'7 

±0'1 

-0 00033 

=h0 00003 

fH W Fisk 
\B M Wise 

Nov 29,30, 

8m and Washington 








H W Fisk 

Bee 8,9, 10, - 

M3 

17 

6 

-0 7 

±0 I 

-0 00029 

i:0 00008 

' H H Grummann 

1921 









H U Sverdrup 

Moan v«ilues 

(1 MH -CIW No 8)0 




-0 7 


-0 00031 




" The corrections are to be applied reckoning east declination and horizontal intensity as positive and west decimation 
as negative 


The above corrections for observed decimations are those applymg for complete 
deterimnations, usmg magnet SL The dechnation may be obtamed also from the 
deflection observations made in the determmation of horizontal mtensity, provided 
mark-readingp are made before and after such observations. Throughout the 1918- 
1921 work, decimations were determined from observations with magnet 8L, but for 
purposes of record the correction on I M. S. of observed dechnations with magnet 8S 
deflected by magnet 8L may be noted as follows 

For dechnations determined from deflection-observations m connection with mark-readmgs, 
the coUimatmg tube of the magnet 8S being kept at aU tunes erect in its stirrup, the corrections are 

For magnet 8L erect m its stirrup m deflection-box and magnet 8S erect m its 
stirrup suspended, for mean value from deflection east and west of suspended 
magnet, for all distances 1® 32' 
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however, it seemed wiser to adopt the field determmatioii, smce the six sets give Quite 
consistent results 

As stated above, the observers of the Expedition found it eonvement to observe 
loaded dip and defiections at all stations, thus elimmatmg any uncertainty that would 
otherwise be involved in the determination of the loaded dip or of the deflection-constant 
to be used at the epoch of observation In this connection it is mterestmg to note the 
following changes in the logarithms of the loaded dip and of the deflection-constants as 
determmed at Washington, the differences bemg given as corrections of the 1921 on the 
1918 values- Loaded dip, -|-0 01022 and +0 02698 for needle-pairs 3 and 4 and 7 and 
8 respectively, deflections, -0 01310 and -0 02415 for needle-pans 3 and 4 and 7 
and 8 respectively 


4r-Inienstty-Constants Baaed ml M S for CIW Dover Dip Circle 






Logarithm of combmed constant C 



Compared 


for total-mtensity needles 

Date 

Station 

No 




with 

sets 

3 and 4 

7 and 8 

7 and 8 
of 178 



Apr 28,29,30. 1918 

Sin and Nm, Washington 

/M 3 
\EI 48 

} “ 

9 67770 

9 67694 

1 

May 30, July 11,12, 
22,26,29, 1919 

Mar 24,27, Apr 24, 

|nos 4 and 4c “ 

/M 8 
\DO 205 

« 

(9 67656) 


1 

28, July 12,29, 

Aug 6, 1919 

•Nos 4 and 46 or 4c * 

/M 8 
\DC 205 

} ’ 


(9 67662) 


Apr 26, 1921 

Nos 41c and 41d « 

/M 8 
\DC 205 

) ‘ 

(9 67767) 



Deo 1, 2, 6, 1920, 
Jan 12,19,26,1921 

|Nos 41 and 416 

/DC 205 

1 34 

} ® 



9 62085 

Nov 26,28, Deo 1, 

2, 7, 1921 

js* and JS/tnt Washington 

[M 3 
\EI48 


9 67626 

9 67735 

9 62140 1 

Adopted value log C 


9 57698 

9 67664 

9 62086 


Observers 


'J P Ault 
H W Piflk 
Thomsou 

A and W ^ 
A,H,S, and W^ 
S and W^ 

H U Sverdrup 

W Fisk 
U Sverdrup 


> Assunmig station-difference negligible and interpolating adopted value for intensity to 
cirele 

^ See page 327 for names of observers 


tune of obseivation with dip 


MEMORANDA REGARDING FORMULAS FOR INTENSITY-COMPUTATIONS 

ff /=inclmation, /'^loaded mclmation, %=deflection an^e, u=I-I', 2?‘=total mtensity, 
^ j moment of loaded needle, Ci,=loaded-dip constant at C, 

C<j, - defiected-mp constant at t C ,C= combmed constant mdependent of temperature , t, = standard 
temperatme adopted (20 C), and K and Ai= constants mvolvmg weight used m loaded needle, 
totence between needles durmg deflection-observations, distribution, and mduction ooefiflcients, 

K 

w* — ~ sm u sec I'=H sec / sm u sec F 


or conversely 


Gdt=K^—F sm see I sm wi 

C=VA^=2?Vfflnirsml^riecT=ff sec IVain u «m f^o T> 

F=Ci^ CSC M cos F=Cdt tti=CVcse m esc tti cos F 
log Cit=log 
log Cd,=log 


whOTe g is the ^ect f or a 1-degree change m temperature on log C, or on log Ca The usual value 
of q for mtensity-needles similar to those of dip circle 205, viz, 0 00010 for r centigrade, was used. 




Absolute Magnetic Observations, 1918-1921 325 

(It IS Dmch preferable and requires but little extra tune to observe both loaded dip and deflections 
as log C IS very nearly constant and requires no temperai|ture correction Log C is, furthermore’ 
free from effect due to change -with time m the magnetic moment of the deflectmg needle.) 

Every precauti^ should be taken to avoid unnecessary alterations m the magnetization of the 
mtensity-needles. The needles should be mvanably replaced m their boxes m position as mdicated 
by the letters m the boxes and with faces toward letters, they should never be allowed to touch 
each other and should never be placed near enough to the bar magnets to be affected by t hem 
The origmal computations of dip-circle mtensity-observations were made, namg the dip-needle 
corrections and intensity-constants as ongmally determmed at Washington To avoid the labor 
of recomputation, differential formulae for corrections on computed values of intensity on account 
of changes arising from the Anally adopted values of the respective corrections and constants were 
deduced These are shown in Table 5 


Table S^Corrections on Computed Valuea of Tctd IrUensity, F, and Horizontal Intermty, H, for Changes in Log Constant and in IndinaHon, I 


1 

S 

CORRBOTIONS ON COMPUTED VALUES 


i 

Combined loaded dip and deflections 

Loaded dip only 

Deflections only 



For change in C 

1 

For change in J 

For change in Ci 

For change in I 

For change in Cd 

For change in J 

(1) 

AF 

-j^FAQoeC) 

— - cot 14 F Al 

i F A(log Ci) 

— cot w F AI 

-FAaogCi) 

0 

(2) 

AH 

■^HAaoeC) 

— [tanJ +^cotu] H AI 

^RAdogC,) 

COQ^ICl^^^ 

^R AGog Cd) 

— tan I H AI 

(3) 

AF 

2 SOFAtXogC) 

— 14 6 cot u F AI 

2 30 FA(log Cl) 

— 29 1 cot w F AI 

2 30 F AGog Cd) 

0 



[0 362] FA(log C) 

— [1 163] cot u F AI 

[0 362] /-AGog Cl) 

-[1 464] ootufA/ 

[0 362]/' AGog Ci) 

0 

G) 

AH 

2 30 RAGog 0 

- 29 1 [tan / + - oot R AI 

2 30 H AGog Cl) 


2 30 R AGog Cd) 

-29 1 tan JR A/ 



(0 362] RAOog O 

- [1 464] [tan/ +icot«] HAI 

[0 362]irA(logC]) 


[0 362]RAGogCi) 

-[1 464]tan/RA/ 


In the general formulae (1) and (2) M is the modulus of common logarithms, F, H, AF, and AH 
are in same umt, either gammas or C G. S , A(log C), A(log Ci) and A(log Ca) are in same umt as 
their respective constants, and AI is in radians 

In fonnulffi (3) and (4), arranged for numerical work, F and H are in C G S umts, AF and AH 
are m ganmas, A(log C), A(log Ci), and A(log Ca) are in units of the fifth decimal of the logarithms, 
minutes In the second line for both (3) and (4) the fixst line is repeated, except that 
the logarithm of the constant factor is written in brackets !Each difference expressed by a A m 
these formulsB, such as AH, Al, A (log C), etc , is defined as corrected value mmus ongmal value 

TESTS OF DIP NEEDLES FOE PIVOT-DEFECTS 

The correction determined for needle 5 of dip circle 205 by comparisons at Washing 
ton in 1918 was —OJ 1, while that deternuned by comparisons after return of the mstru- 
ment in 1921 was — 9, the corrections for the other three needles, however, showed no 

material changes Apparently this large difference in the correction for needle No, 5 
was caused by some change which took place in the interval. From a careful inspection 
of the readings made in the several positions of circle and needle, using the means of six 
sets, and comparmg with the mean dip as determined by the earth inductor simultane- 
ously, it was discovered that there had been no material change m the behavior of the 
needle with end B north, but with end A north, in the position circle face west and needle 
face east, the correction had changed by an amount approximating 1°, 

Special tests were then carried out by Messrs. Fisk and Sverdrup, first by means of 
observations in different ex-meridian planes, and later by using two large Helmholtz coils 
mounted on a pier in the standardizing observatory of the Department in such a way 
that the Earth^s horizontal field could be modified as desired (see Fig 4 of Plate 5) The 
results of these tests indicate that the large correction to needle 5 at the inchnation 
of the Washington station was due to a pivot-defect of the sort described by H, W. Fisk 
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in his paper entitled “Dip-Needle Errors arising from Mmute Pivot-Defects”.® As 
already stated, it appears that this defect developed smce the earher comparisons, but 
masmuch as the tests made by means of the Helmholtz coils show that its extent is lumted 
to values of mclination less than those obtained at the field stations, and smce the needle 
m all other positions behaves normally, no account is taken of the comparisons of 1921 
in adoptmg the correction for needle 5 (see Table 2) 

Tests similar to those apphed to needle 5 were then made by Messrs Fisk and Sver- 
drup of all needles assigned to dip circles 205 and 164, usmg the Hehnholtz coils to vary 
the mcbnation throughout the range expected on the forthcommg voyage of the Expedi- 
tion, that is, from about -1-74° to -1-88° These tests show that, at the time of the com- 
parisons, there were no pivot-defects which would sensibly affect the determmations of 
inclmation to be made by the Expedition 

Magnetic Obsbbvations, 1918-1921 

EXPIANATOEY REMAEKS 

Precisely the same conventions have been followed m the presentation of the field 
results obtained during the four years 1918 to 1921 as adopted m Volumes I, II, and IV 
of the Researches of the Department of Terrestrial Magnetism These conventions, 
briefly recapitulated, are as given m the following paragraphs 

It has not been deemed advisable to attempt at present to apply corrections to the 
observed results on account of the numerous variations of the Earth’s magnetism, e g , 
diurnal vanation, secular variation, magnetic perturbations, etc Instead, it is beheved 
to be better to pubhsh the observed results as obtamed, with no corrections apphed 
except the reductions to the magnetic standards of the Department (see p 319) The 
reduction to a common epoch can be undertaken more advantageously later It will be 
noticed, however, that opposite the magnetic elements appealing m the Table of Besults 
(pp. 332t-336), the precise date and local mean time of each observation are given, thus 
suppl 3 nng the required information for reducmg the observed values to some mean 
penod. The tabular entries are m the order of decreasmg north latitude. 

The question whether to give values of horizontal mtensity exclusively or values of 
total intensity was decided m favor of the former The honzontal-mtensity values m- 
dicated m italics are derived from the observed total-mtensity values and the observed 
inclinations 

The mtensities are published m C G S umts The fourth decimal may be fre- 
quently uncertain by one or more umts It will be noted that the values are given to the 
fifth decimal, but it should be understood that no claim is made as to the correctness of the 
last figure , this figure is retained primarily m order that when all reductions to epoch have 
been apphed on account of the magnetic variations, an error of a umt m the fourth deci- 
mal, due purely to computation, will not enter 

The headmgs for the columns of the Table of Results are self-explanatory The 
followmg abbreviations have been adopted for the months of the year. Jan, Feb, Mar, 
Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dee. For stations near the meridian 180° east 
of Greenwich the dates are reckoned from that mendian without regard to the inter- 
national date Ime Local mean times are ^pressed to the nearest 0.1 of an hour of each 
value and are given accordmg to civil reckoning, bemg counted from midnight as zero 
hour contmuously through 24 hours; 16S for example, means 4 o’clock p. m. The 
decimation and mclination values are, m general, given m degrees, mmutes, and tenths 
of mmute of arc The values of decimation resultmg from compass-observations are 
given to the nearest minute only, as the results can not be considered of greater precision 

• Bet Dtp Terr. Mag , voL IV, pp 369-372. 




Dip Circle 205 and Pivot-Test Apparatus 

I ^^^^P^^attachment mounted 2 Intensity needles mounted for deflections 

3 Modified compass-attachment for use after 1922 4 Apparatus for tests to determine pivot-defects 
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n. the nearest minute The instruments are designated m the instrument columns 
ollows Under “Mag’r,” 8 for magnetometers, and for dip circle 205, when 205 
! used for either decimation or horizontal mtensity, under “Dip Circle,” 205 with 
abers following to indicate the numbers of needles used for dip circle 205 [needle 7 
jircle 178 is mdicated by being inclosed in parentheses, thus, 205 56(7) ], and 154 
h. numbers of needles foUowmg for dip circle 154 

OBSEBVEBS 

In the last column of the Table of Results, the observer responsible for the obser- 
lons IS shown by his mitials When the observations were made ]ointly by two 
ervers, the fact is shown by combination of their last mitials Table 6 shows the 
ervers and their designations 


Table 6 — Magnehc Ohserversj 1918-1921 


Observer 

Designation 

Observer 

Designation 

It Amuadsen 

RA 

Amundsen and Sverdrup 

A&S 

H Haxuasen 

HH 

Sverdrup and Hanssen 

S&H 

P Knudsen 

PK 

Sverdrup and Wisting 

s&w 

H U Sverdrup 

0 Wistmg 

HUS 

OW 

Wistmg and Hanssen 

W&H 


A large part of the origmal computations was earned out m the field by H U Sver- 
p The final computations and revisions were made by H U Sverdrup and C R 
/all, with some assistance from H W Fisk of the Department of Terrestrial Magnet- 
Subsequent to the final revision of the results, the data from independent com- 
Sitions of the astronomical observations of 1920 as carried out at the Astronomical 
ervatory of the Umversity of Chnstiania under the direction of Professor J Fr 
roeter were received, these results agreed with the astronomical computations already 
le, thus servmg as an additional check. 

niSTBIBUTION AND GBOGEAPHIC POSITIONS OP STATIONS 

Figure 3 shows the route of the Maud from Norway to Bering Strait Figures 
, and 6 show the positions of the stations on the Chelyuskm and Chukotsk pemnsulas 
ee of the stations. Nos 4, 21, and 41, are close to the wmter-quarters of the Maud 
ng the winters 1918-19, 1919-20 and 1920-21, respectively For these stations, the 
jude has been determined withm an accuracy of 0 ' 1 The values of the longitudes 
probably accurate within 2' of longitude more or less They have been determmed 
neans of chronometers whose corrections on Greenwich mean time were obtamed by 
3 signals before the departure from Norway July 15, 1918, and on the arnval m Nome 
,ust 4 and 6, 1920, and whose rates had been ascertamed by numerous observations 
he wmter-quarters At station No 4 the longitude determmations by means of the 
)nometers were checked by observations of the moon At stations Nos. 21 and 41 
agreement between the determinations of the Expedition and the longitude derived 
1 the chart of the north coast of Siberia, issued by the Russian Department of Marme 
drographic Division) in 1914, is a good check This chart is corrected accordmg to 
results from the Russian Hydrographic Expedition to the Arctic Sea by the ice-break- 
Taymyr and Va'igach m 1911 to 1913, and is very rehable, according to the experience 
he Expedition 

The positions of stations Nos. 5 to 15 on Chelyuskm Peninsula and Crown Prmce 
:ei Islands are all derived from sextant observations which have been checked by 
dead-reckomng kept on the sledge trips The latitudes therefore are accurate 





Fig 3 Arctic regions showing loute and winter-quartois of the Maud Expedition, 1918-25 

(Route of 1918-21 indicated by dashes that of drift in 1922-25 in open water shown by dots and in the dnft-ice 
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within less than 1^, but errors m the longitudes, which depend upon the rates of the 
watches used, may be larger. The longitudes are all computed on the assumption that 
the adopted value for station No. 4, viz, 105° 40' E, is correct 
. positions of stations Nos 16 to 20, m the vicmity of station 4, have been ob- 
tained by a simple tnangulation. , 



Fw 4 — ^Distribution of the Mavds magnetic stations on Chelyuskm Pemnsula 

For stations Nos 22 to 33, along the north coast of Siberia from Bermg Strait to 
Ayon Island, the positions have been derived from the Russian chart of the coast, which 
has already been mentioned. On the sledge-tnp during which these stations were oc- 
cupied, a distance-wheel was always used, attached to the sledge. At places which were 
difficult to identify on the chart, th^ distance, according to the distance-wheel, from the 
nearest conspicuous point was used to find the position The positions thus obtamed 
have probably no greater errors than about 1' in latitude and 3' to 4' in longitude 

At stations Nos 34 to 40, astronomical observations were made by theodohte. The 
errors in the latitudes, therefore, are not more than 0J5, but the errors m the longitude 
may be larger, because the longitudes depend upon watches which were earned m the 
field for seven and one-half months However, numerous observations made at the same 
stations from time to time, at mtervals of about six days, show that the one watch which 
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was always earned on the body of the observer held its rate astonishingly well ; so the 
longitudes are certainly not more than 6' wrong. 


105 * 30 ' 40 '' 50 ' 



Fig 5 — ^Distribution of magnetic stations in the vicinity 
of the Maudes winter-quarters during 1918-19 

At stations Nos 42 to 53, the values of latitude and longitude have been partly 
taken from the Russian chart of the coast and partly determined by observations The 
positions observed by the Expedition show this chart to be rehable along the east coast 
of the Chukotsk Peninsula, and along the south coast as far as Cape Benng, west of 
Cape Benng, however, it is inaccurate 

The results of the magnetic observations obtamed durmg 1918 to 1921 are given in 
the Table of Results (see pp 332 to 336) 
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Ebsults op Magnetic Observations, Maud Expedition, 1918-1921 

ASIA. 

Siberia— (Including Arctic Sea off Coast) 


Date 

Decimation 

Local Mean Time 

Value 



h h h 

o / 

Apr 

21, ’19 



Apr 

23. 19 



Apr 

4, 19 



Apr 

21, 19 



Jul 

15, 19 



Jul 

15, 19 



Jul 

17, 19 



Jul 

17, 19 



Jul 

19, 19 



Jul 

19, 19 



Oct 

1, 18 

11 4 

26 16 7 E 

Oct 

6, 18 

10 8,16 8 

26 41 9 E 

Oct 

7, 18 



Oct 

10, 18 

10 9,16 1 

26 09 4 E 

Oct 

11, 18 



Oct 

18, 18 

11 0,18 0 

26 49 0 E 

Oct 

19, 18 



Oct 

24, 18 



Oct 

26, 18 

11 1 

26 49 4 E 

Nov 

1, 18 



Nov 

2, 18 

10 3 

^7 07 8 E 

Nov 

5, 18 

11 9 

26 45 5 E 

Nov 

13, 18 



Nov 

19, 18 



Nov 

22, 18 



Nov 

26, 18 



Nov 

26, 18 



Nov 

27, 18 



Nov 

28, 18 



Nov 

29, 18 



Nov 

30, 18 



Deo 

2, 18 



Deo 

2, 18 

12 3 

26 37 4 E 

Deo 

3, 18 

10 4,16 2 

27 01 OB 

Deo 

4, 18 



Deo 

4, 18 

16 8 

26 24 1 E 

Deo 

6, 18 

10 0,15 1 

26 43 2 B 

Deo 

5, 18 

1 


Dec 

6, 18 

10 2,16 4 

26 42 8 E 

Deo 

7, 18 



Dec 

7, 18 



Deo 

9, 18 



Deo 

9, 18 

12 0,16 9 

27 18 2 E 

Dec 

10, 18 



Deo 

10, 18 

12 3 

26 23 2 E 

Dec 

11, 18 

14 4 

26 23 2 B 

Deo 

12, 18 



Deo 

12, 18 



Deo 

12, 18 

14 4,17 6 

26 37 9 E 

Deo 

13, 18 

9 9,12 6 

26 24 2 B 

Dec 

13, 18 



Deo 

13, 18 

14 7,16 8 

26 30 6 E 

Deo 

14, 18 

9 8,12 7 

26 33 6 B 

Dec 

16, 18 

9 8,12 4 

26 38 7 E 

Dec 

16, 18 



Dec 

16, 18 



Deo 

17, 18 

9 7,12 6 

26 36 8 B 

Dec 

17, 18 



Deo 

17, 18 



Deo 

18, 18 

9 8,12 5 

26 33 6 B 

Deo 

18, 18 



Deo 

18, 18 



Deo 

19, 18 

9 7,12 4 

26 35 8 E 

Dec 

19, 18 



Deo 

19, 18 



Dec 

20, 18 

9 7,12 4 

26 63 6 E 

Dec 

20, 18 



Deo 

20, 18 



Dec 

21, 18 

9 7,12 6 

26 46 1 E 

Dec 

23, 18 

9 8 

26 68 4 B 

Deo 

23, 18 

15 7,16 9 

26 32 2 E 

Deo 

23, 18 

16 1,16 3 

26 08 5 B 

Jan 

2, 19 



Jan 

8, 19 




Inolmation 

Hor Intensity 

Instruments 








Ob»*r 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


h h 

0 / 

h h 

e g 9 




16 9 

85 30 2 N 




164 12 

PK 

16 6 

85 38 6 N 




164 1 

PK 

16 6 

86 29 5 N 

16 6 

04S78 

608 

205 123 

OW 

16 6 

85 23 1 N 

16 6 

04688 

80S 

205 128 

ow 

16 2 

85 32 2 N 

16 2 

046S8 

808 

205 128 

OW 

17 6 

85 32 0 N 

17 6 

04588 

808 

205 567 

ow 

16 1 

85 32 3 N 

16 1 

04868 

808 

205 123 

ow 

17 0 

85 33 ON 

17 0 

04846 

808 

205 667 

ow 

10 4 

85 33 1 N 

10 4 

048S6 

808 

205 123 

ow 

12 3 

85 33 0 N 

12 3 

04866 

808 

205 667 

ow 





8 


HUS 



12 0,16 0 

04592 

8 


HUS 

13 3 

86 33 4 N 

13 3 

04888 

808 

205 123 

HUS 



12 1,15 1 

04537 

8 


HUS 

11 6 

86 33 0 N 

11 5 

04848 

808 

205 123 

HUS 



12 2,16 8 

04582 

8 

♦ , 

HUS 

11 7 

85 33 9 N 

11 6 

04848 

808 

205 123 

HUS 

13 4 

85 31 6 N 

13 4 

04888 

808 

206 123 

HUS 


, 

16 4 

04533 

8 

* , , 

HUS 

13 9 

85 31 8 N 




205 12 

HUS 





8 

♦ * 

HUB 



15 4,17 8 

04606 

8 

* • , * * 

HUS 

16 8 

85 30 ON 

16 8 

04888 

808 

205 123 

HUS 

11 6 

85 29 1 N 

11 7 

04608 

808 

205 123 

HUS 

16 7 

85 31 8 N 

15 7 

04861 

808 

205 123 

HA 

10 8 

85 30 9 K 

10 8 

04874 

808 

205 123 

HA 



11 8,16 6 

04564 

8 


HUS 

11 0 

85 30 4 N 

11 0 

04888 

808 

205 123 

RA 

10 8 

85 29 5 N 

10 8 

04614 

808 

205 128 

RA 

10 5 

86 32 7 N 

10 5 

04848 

808 

205 123 

RA 

10 7 

85 31 4 N 

10 7 . 

04868 

808 

205 123 

RA 

10 9 

85 31 7 N 

10 9 

04880 

808 

205 356 

RA 




* 

8 

, 

RA 

10 9 


11 5,15 6 

04533 

8 

. . A . . 

RA 

85 31 5 N 

10 8,16 7 

04618 

808 

205 127 

RA 

16 7 

85 28 5 N 


8 

205 567 

RA 

11 1 

85 30 8 N 



8 

205 123 

RA 

16 2 

85 33 6 N 

11 1 

04874 

808 

205 567 

RA 

11 2 


11 0,15 7 

04567 

8 


RA 

85 30 4 N 

10 8,11 7 i 

04878 

808 

205 123 

RA 

11 4 

86 31 2 N 



205 567 

RA 

10 9 

86 29 9 N 

10 9,16 8 

04880 

808 

205 128 

RA 

16 7 

86 30 6 N 


8 

205 567 

RA 

11 2 

86 32 8 N 

11 3,16 0 

04884 

808 

206 127 

RA 

15 6 

85 26 7 N 


8 

8 

808 

205 567 

RA 

RA 

RA 

11 0,12 4 

85 29 7 N 

11 0,12 4 

04608 

206 123 

15 4,16 7 

85 30 4 N 

16 4,16 7 

04604 

808 

205 567 

RA 




8 

, , 

RA 

11 5 




8 


RA 

86 31 1 N 

11 5 

04867 

808 

205 123 

RA 




, 

8 


RA 



10 6,12 1 

04572 

8 


RA 

15 6 


10 5,11 8 

04566 

8 


RA 

86 31 2 N 

15 5 

04881 

808 

205 127 

RA 

16 8 

86 32 3 N 

16 8 

04847 

808 

205 356 

RA 

16 4 


10 4,11 8 

04569 

8 


RA 

85 31 6 N 

15 4 

04888 

808 

205 366 

RA 

16 8 

86 28 9 N 

16 8 

04601 

808 

205,127 

RA 

15 4 , 


10 5,11 9 

04568 

8 


RA 

85 29 6 N 

15 4 

04884 

808 

206 123 

RA 

16 8 

86 28 0 N 

16 8 

04667 

808 

206,567 

RA 

15 8 


10 4,11 8 

04608 

8 


RA 

85 31 2 N 

15 8 

04866 

808 

206 123 

RA 

16 8 

86 36 4 N 

15 8 

04816 

808 

205 567 

RA 

16 1 

85 30 7 N 

10 4,11 8 

04568 

8 


RA 

16 1 

04877 

808 

m 123 

RA 

16 7 

86 30 6 N 

16 7 

04614 

808 

206 567 

RA 



10 4,12 0 

04560 

8 


RA 



10 5,12 0 

04527 

8 


RA 





8 


RA 

11 2 

16 3 

85 32 8 N 

11 3 

04840 

8 

808 

205 128 

RA 

RA 

86 30 2 N 



205 1 

RA 


Station 


Latitude 


Long 
East 
of Gr 


No 14 
No 16 
No 6 

No 16 (Lockwood 
Islands) 

No 17 (Fram Island) 
No 19 

No 4, Winter-Quar- 
ters 1918-19 


78 09 N 
78 06 N 
77 42 N 


77 36 6 N 
77 33 8 N 
77 33 2 N 

177 32 6 N 


106 06 
106 45 
103 65 


105 29 
105 43 

105 32 

106 40 


Absolute Magnetic Observations, 1918-1921 


333 


ASIA 


SiBEKiA (Including Arctic Sea oro Coast)— C owitniwd 


Station 

Latitude 

Lons 
East 
of Gr 

Date 

No 4 Wmter-Quar- 

o / 

o / 



ters 1918-19— Conf 

77 32 6 N 

105 40 

Jan 

9. 




Jan 

10. 




Jan 

14, 




Jan 

16, 




Jan 

16, 




Jan 

17, 




Jan 

17, 




Jan 

20. 




Jan 

20. 




Jan 

21. 




Jan 

21, 




Jan 

22, 




Jan 

23, 




Jan 

24, 




Jan 

24, 




Jan 

25, 




Jan 

27, 




Jan 

27, 




Jan 

27, 




Jan 

28, 




Jan 

28, 




Jan 

29, 




Jan 

30, 




Jan 

31, 




Jan 

31, 




Feb 

1, 




Feb 

3, 




Feb 

3, 




Feb 

4, 




Feb 

6, 




Feb 

6. 




Feb 

6, 




Feb 

6, 




Feb 

7, 




Feb 

7, 




Fob 

10, 




Feb 

11, 




Feb 

12, 




Feb 

12, 




Fob 

18, 




Fob 

14, 




Feb 

17, 




Fob 

18, 




Feb 

19, 




Feb 

20, 




Feb 

21, 




Fob 

24, 




Feb 

26, 




Feb 

26, 




Feb 

27, 




Feb 

27, 




Feb 

28, 




Mar 

3, 




Mar 

6, 




Mar 

6, 




Mar 

7, 




Mar 

11, 




Mar 

12, 




Mar 

13. 




Mar 

14, 




Mar 

17. 




Mar 

18, 




Mar 

19, 




Mar 

20. 




Mar 

21, 




Mar 

24, 




Mar 

26, 




Mar 

27, 




Apr 

4, 




Apr 

7, 




Apr 

9. 




Apr 

11. 




Apr 

14, 




Apr 

16, 

1 1 


Apr 

18, 



Decbnation 

Inobnation 


Local Mean Time 

Value 


mm 


h h h 

o / 

h h 

o / 

’19 



16 8 

86 33 3 N 

19 



16 3 

86 34 3 N 

19 



16 0 

86 30 2 N 

19 

10 6,10 7 

26 49 0 E 

16 9 

86 31 6 N 

19 



16 1 

86 31 0 N 

19 

9 2 

28 01 4 E 



19 



16 4 

86 31 0 N 

19 

10 6 

26 19 8 E 



19 



16 4 

86 32 7 N 

19 

9 8,11 0 

26 60 8 E 



19 



16 3 

86 30 4 N 

19 



16 2 

86 32 3 N 

19 

9 9 

26 20 2 E 



19 

10 2,12 6 

26 34 6 E 



19 



16 1 

85 36 0 N 

19 



12 8 

86 36 7 N 

19 

10 6,10 7,10 9 

26 36 4 E 



19 

11 1,11 3,11 6 

26 39 7 E 



19 



16 2 

86 34 6 N 

19 

9 8,12 3 

26 34 0 E 



19 



16 0 

86 33 6 N 

19 

10 1,10 3 

26 28 4 E 



19 

9 9,10 1 

26 39 0 E 



19 

9 8,12 2 

26 41 1 E 



19 



16 1 

86 31 7 N 

19 

10 S 

26 48 3 E 



19 

11 9 

26 20 4 E 



19 



16 1 

86 31 6 N 

19| 



16 1 

86 33 6 N 

19 

10 1 

26 41 6 E 



19 



16 1 

86 33 1 N 

19 

10 0,10 2 

26 43 8 E 



19 



16 3 

86 33 4 N 

19 

10 1,10 2 

26 32 9E 



19 



16 7 

86 32 2 N 

19 



16 0 

86 32 1 N 

19 



16 8 

86 32 0 N 

19 

10 0,12 7 

26 46 1 E 



19 



16 0 

86 34 ON 

19 



16 2 

86 29 1 N 

19 



16 1 

86 29 ON 

19 



16 9 

86 29 2 N 

19 



16 9 

86 29 6 N 

19 



16 8 

86 33 2 N 

19 

14 8,17 6 

26 26 0 E 



19 



16 7 

86 28 3 N 

19 



15 7 

86 32 0 N 

19 



16 6 

86 32 6 N 

19 



16 7 

86 31 0 N 

19 



11 2 

86 31 6 N 

19 

14 9,17 9 

26 09 2 E 



19 



16 0 

86 28 8 N 

19 



11 3 

86 31 4 N 

19 



16 1 

86 30 1 N 

19 



16 8 

86 32 6 N 

19 



16 9 

86 33 6 N 

19 

9 7,12 $ 

26 40 4 E 



19 



11 4 

86 36 ON 

19 



16 3 

85 33 4 N 

19 

16 4,16 6 

26 38 2 E 

11 6 

86 33 6 N 

19 



10 8 

86 42 4 N 

19 



10 6 

86 36 1 N 

19 



11 0 

86 34 6 N 

19 

9 7 

28 18 S E 

10 4 

86 30 6 N 

19 



10 8 

86 41 0 N 

19 

10 2,12 7 

26 63 6 E 



19 



10 8 

86 32 8 N 

19 

14 6,17 2 

26 26 4 E 



19 

14 3,17 0 

26 35 2 E 



19 

14 7,17 4 

26 26 0 E 



19 

14 9,17 4 

26 63 1 E 



19 

14 7,17 0 

26 20 4 E 


i 

19 

14 6,17 0 

26 33 4 E 



19 

14 7,17 0 

26 29 0 E 



19 

15 0,17 2 

26 20 4 E 




Her Intensity 

Instruments 






Obs’r 

L M T 

Value 

Mag’r 

Dip Cirole 


h h 

c g 8 







206 12 

OVr 




206 12 

HH 

16 9 

04578 

905 

206 123 

SAW 



8 

205 12 

AAH 

16 1 

04BQ5 

905 

206 567 

SAW 

11 1 

04619 

8 


AAS 

16 2 

04S7S 

905 

205 3 

HH 



8 


RA 

16 7 

0454s 

905 

206 123 

OW 



8 


RA 

16 6 

04590 

905 

206 567 

HH 




206 12 

OW 



8 


HUS 



8 


RA 

16 1 

04481 

905 

206 3 

HH 

12 8 

04510 

905 

205 7 

WAH 



8 


RA 



8 


RA 

16 2 

04598 

905 

206 366 

OW 

10 6,11 8 

04661 

8 


RA 

16 1 

04547 

905 

206 127 

OW 



8 


RA 



8 


RA 

10 4,11 7 

04626 

8 


RA 

16 1 

04588 

905 

206 667 

OW 



8 


RA 



8 


RA 

16 1 

04558 

905 

206 366 

WAH 

16 1 

04545 

905 

206 127 

WAH 



8 


RA 

16 1 

04561 

905 

206 667 

WAH 



8 


RA 

16 3 

04544 

905 

206 127 

HUS 



8 


RA 

16 8 

04554 

905 

206 123 

OW 

16 0 

04570 

905 

206 667 

HH 

16 9 

04569 

905 

206 123 

OW 

10 8,12 1 

04648 

8 


HUS 

16 1 

04588 

905 

206 127 

HH 

16 2 

04598 

905 

206 356 

OW 

16 2 

04611 

905 

206 667 

HH 

16 0 

04607 

905 

206 366 

OW 

16 9 

04618 

905 

206 123 

HH 

16 8 

04547 

905 

206 667 

OW 

16 6,17 0 

04602 

8 


HUS 

16 7 

04678 

906 

206 123 

HH 

16 7 

04564 

906 

206 567 

OW 

16 7 

04579 

906 

206 3 

HH 

16 7 

04587 

906 

205 567 

OW 

11 2 

04601 

905 

206 127 

HH 

16 6,17 1 

04648 

8 


HUS 

16 1 

04601 

906 

206 366 

OW 

11 6 

04574 

906 


HH 

16 2 

04584 

906 


OW 

16 7 

04540 

90S 


HH 





HUS 

10 ^,12 1 

04638 

8 


HUS 





OW 





HH 



8 


SAW 




164 12 

HH 




164 12 

OW 




164 12 

HH 



8 

164 12 

HUS 




164 12 

HH 

10 8,12 1 

04510 

8 


HUS 




164 12 

HH 

16 3,16 6 

04644 

8 


HUS 

16 0,16 4 

04768 

8 


RA 

15 6,16 3 

04692 

8 


RA 

16 6,16 9 

04646 

8 


RA 

16 3,16 6 

04660 

8 


RA 

16 1,16 4 

04632 

8 


RA 

16 3,16 6 

04681 

8 


RA 

16 6,16 7 

04571 

8 


RA 
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ASIA 

SiBBEiA (Including Arctic Sea off Coast)— 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Tune 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 

No 4, Winter-Quar- 

o / 

o / 


h h h 

0 / 

h h 

o / 

h h 

c g s 




tors 1918-19 — Con 

77 32 6 N 

105 40 

Apr 21, ’19 

16 0,17 2 

26 68 9 E 



16 6,16 7 

04632 

8 


BA 




Apr 24, 19 

14 7,16 9 

26 25 6 E 



15 8,16 4 

04542 

8 


BA 




Apr 28, 19 

9 8,12 1 

26 38 OE 



10 5,11 6 

04624 

8 


BA 




May 2, 19 

9 9 

28 23 6 E 





8 


BA 

/ 



May 5, 19 

10 1 

29 42 7 E 





8 


BA 




May 7, 19 

9 7,12 6 

26 49 5 E 



10 3,11 3 

04529 

8 


BA 




May 9, 19 

9 7,11 9 

26 48 4 E 



10 3,11 4 

04482 

8 


BA 




May 12, 19 

9 8,11 9 

26 49 8 E 



10 3,11 4 

04521 

8 


BA 




May 14, 19 

9 7, 9 9 

27 01 OE 





8 


BA 




May 16, 19 

10 1,12 2 

27 06 0 E 



10 7,11 7 

04568 

8 


BA 




May 19, 19 

9 9 

26 63 7 E 



10 5,11 6 

04518 

8 


BA 




May 21, 19 

9 7,11 8 

27 25 8 E 



10 3,11 3 

04540 

8 


BA 




May 23, 19 

9 8,11 9 

26 45 3 E 



10 4,11 4 

04521 

8 


BA 




May 26, 19 

9 9,12 3 

27 22 1 B 



30 6,11 7 

04606 

8 


BA 




May 28, 19 

9 8,12 3 

26 48 8 E 



11 0 

04497 

8 


BA 




May 30, 19 

9 8,12 0 

26 62 0 E 



10 4,11 4 

04606 

8 


BA 




Jun 3, 19 

9 7,12 2 

26 51 4 E 



10 3,11 6 

04482 

8 


BA 




Jun 6, 19 

9 8,11 9 

26 44 7 E 



10 4,11 4 

04493 

8 


BA 




Jun 10, 19 

9 9,12 3 

27 16 3 E 



10 6,11 7 

04534 

8 


BA 




Jun 13, 19 

9 7,12 0 

26 48 6 E 



10 2,11 4 

04496 

8 


BA 




Jun 17, 19 

9 6,11 6 

26 69 6 E 



10 1,11 0 

04512 

8 


BA 




Jun 20, 19 

9 7,11 8 

26 69 0 E 



10 3,11 3 

04492 

8 


BA 




Jun 24, 19 

9 8,12 0 

27 11 2 E 



10 4,11 4 

04636 

8 


BA 




Jun 27, 19 

10 0,12 2 

26 60 8 E 



10 6,11 6 

04496 

8 


BA 




Jul 1, 19 

9 9,12 0 

26 65 0 E 



10 4,11 5 

04610 

8 


BA 




Jul 3, 19 

14 4,16 5 

26 33 OE 



16 0,16 0 

04560 

8 


BA 




Jul 8, 19 

14 6,16 7 

26 07 6 E 



15 0,16 1 

04664 

8 


BA 




Jul 11, 19 

10 0,12 2 

26 48 8 E 



10 6,11 6 

04510 

8 


BA 




Jul 12, 19 

9 8,12 0 

26 44 7 E 



10 4,11 5 

04548 

8 


BA 




Jul 15, 19 

14 8,17 0 

26 25 8 E 



16 4,16 4 

04626 

8 


BA 




Jul 17, 19 

14 8,17 0 

26 67 6 E 



16 4,16 4 

04648 

8 


BA 




Jul 18, 19 

14 9,17 1 

26 49 0 E 



16 6,16 6 

04678 

8 


BA 




Jul 19, 19 

9 4,11 6 

27 16 8 E 



10 0,11 1 

04484 

8 


BA 




Jul 21, 19 

14 3,16 5 

26 32 4 E 



14 9,16 0 

04492 

8 


BA 




Jul 22, 19 

14 6,16 9 

26 37 6 E 



16 2,16 4 

04712 

8 


BA 




Jul 25, 19 

9 9 

26 68 3 E 

* 


10 2 

04495^ 

8 


BA 




Jul 29, 19 

9 6,11 8 

26 40 9 E 



10 1,11 3 

04490 

8 


BA 




Jul 31, 19 

14 6,16 9 

26 09 1 E 



16 2,16 4 

04576 

8 


BA 




Aug 6, 19 

14 9,17 0 

26 22 2 E 



16 4,16 6 

04632 

8 


BA 




Aug 11, 19 

9 8 

27 14 6 E 





8 


BA 

No 46, Wintor-Quar- 













teiB 1918-19 

77 32 6 N 

105 40 

Mar 7, 19 



16 2 

86 33 9 N 




206 12 

OW 




Mar 10, 19 



11 6 

86 33 9 N 

11 6 

046B8 

206 

206 667 

HH 




Mar 11, 19 



11 6 

86 33 3 N 

11 6 

045S8 

206 

206 127 

OW 




Mar 12, 19 



11 6 

86 32 6 N 

11 7 

046^ 

206 

205 360 

HH 




Mar 13, 19 



16 2 

86 32 2N 

16 2 

04367 

206 

205 127 

OW 




Mar 14, 19 



11 3 

86 81 3 N 

11 3 

04670 

206 

206 366 

HH 




Mar 17, 19 



11 3 

86 39 9 N 

11 8 

044B7 

206 

206 127 

OW 




Mar 18, 19 



11 4 

85 34 ON 

11 4 

04619 

206 

205 366 

HH 




Mar 19, 19 



11 6 

86 84 ON 

11 6 

04661 

206 

206 127 

OW 




Mar 20, 19 



11 2 

85 33 2 N 

11 2 

04646 

206 

206 667 

HH 




Mar 21, 19 



11 5 

86 39 0 N 

11 5 

044S7 

206 

205 127 

OW 




Mar 24, 19 



11 6 

86 35 2 N 

11 4 

04614 

206 

206 667 

HH 




Mar 25, 19 



11 4 

85 83 6 N 




206 12 

OW 




Mar 27, 19 



16 7 

85 83 8 N 

16 7 

04666 

206 

206 127 

HH 




Apr 4, 19 



16 8 

85 35 6 N 




164 12 

HUS 




Apr 7, 19 



16 7 

86 27 6 N 




164 12 

HUS 




Apr 9, 19 



16 2 

86 28 0 N 




154 12 

HUS 




Apr 11, 19 



16 6 

86 27 1 N 




164 12 

HUS 




Apr 14, 19 



16 3 

85 33 6 N 




164 12 

HUS 




Apr 16, 19 



16 6 

86 31 0 N 




164 12 

PK 




Apr 24, 19 



16 1 

86 83 6 N 

16 0 

04SS8 

206 

205 667 

OW 

No 4c, Winttr-Quar- 



Apr 28, 19 



11 3 

85 33 9 N 

11 4 

04660 

206 

206 127 

OW 

tera 1918-19 

77 32 6 N 

106 40 

Apr 28, 19 



11 4 

86 36 0 N 




164 12 

PK 




May 28, 19 



11 6 

86 34 6 N 

11 6 

04662 

206 

206 667 

OW 




May 30, 19 



11 1 

85 36 2 N 

11 1 

04600 

206 

205 123 

OW 




July 11, 19 



11 1 

86 33 9 N 

11 1 

04624 

206 

206 123 

OW 




Jul 12, 19 



10 8 

86 32 5 N 

10 8 

04644 

206 

206 128 

OW 




Jul 12, 19 



12 7 

86 32 4 N 

12 7 

04662 

296 

206 567 

OW 




Jul m 22, IS 



16 2 

86 26 7 N 

16 1 

04647 

206 

205 123 

OW 




Jul 22, IS 



17 0 

86 21 7 N 

17 0 

04714 

206 

206 567 

OW 




Jul 25, IS 

1 


10 3 

86 36 2 N 

10 2 

04606 

206 

206 123 

OW 




Jul 29, IS 

T*«1 A/% 1 r 

I 


10 3 

86 36 7 N 

10 4 

04466 

206 

205 123 

OW 




Jul 29, IS 

1 


11 9 

86 34 ON 

11 9 

04616 

206 

206 667 

OW 


1 


Aug 6, IS 

1 

i 


16 7 

86 32 5 N 

16 7 

04646 

206 

206 567 

OW 


1 Oscillations only 
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Station 

Latitude 

Long 
East 
of Gr 

No 20 

o / 

77 32 1 N 

o / 

106 46 

No 6 

77 32 N 

102 44 

No 18 

77 30 2 N 

106 34 

No 8 

77 16 N 

101 46 

No 13 . 

77 06 N 

106 21 

No 12 

76 43 N 

107 03 

No 9 

76 34 N 

102 47 

No 7 

76 82 N 

101 16 

No 11 

76 31 N 

106 13 

No 10 

76 06 N 

104 11 

No 3 (Port Diokson) 

73 30 2 N 

80 26 

No 32 

70 03 N 

171 16 

No 33 

69 66 N 

170 36 

No 31 

69 64 N 

173 30 

No 21 (Ayon Island), 
Winter-Quarters 



1919-20 

69 62 5 N 

167 62 

No 40 (Ayon Island) 

69 61 2 N 

167 67 

No 30 

69 60 N 

176 30 

No 29 

69 27 N 

178 36 

No 39 

69 00 8 N 

167 04 

No. 28 , i 

68 66 N 

180 31 

No 37 

68 36 7 N 

163 46 

No 36 (Panteleika) 

68 86 1 N 

161 66 

No 34 

68 36 N 

166 00 

No 38 

68 34 3 N 

166 66 

No 27 

68 18 N 

182 20 

No 36 

68 13 6 N 

164 62 

No 26 

67 49 N 

184 10 

No 26 

67 16 N 

186 20 

No 53 (Pitlekai) 

67 06 3 N 

186 29 

No 24 

67 01 N 

187 46 

No 41 (Cape Serdse 
Kamen), Winter- 


Quarters 1920-21 

66 63 2 N 

188 21 

No 415 (Cape Serdse 
Kamen), Winter- 



Quarters 1920-21 

66 63 0 N 

188 21 

No 41c (Cape Serdae 



Kamen) 

66 63 0 N 

188 21 

No 41d (Cape Serdze 


Kamen) 

66 53 0 N 

188 21 

No 23 

66 32 N 

189 00 

No 61 

66 10 N 

183 60 



h h 

Jul 21. ’19 

Jul 21, 19 

Apr 7, 19 

Jul 18, 19 

Jul 18, 19 

Apr 19, 19 

May 24, 19 

May 21, 19 

May 14, 19 

Apr 14, 19 

May 20, 19 

May 16. 19 

Sep 2, 18 12 5,20 2 

Sep 3, 18 18 2 

Juu 8, 20 

Jun 12, 20 

Juu 6, 20 


28 41 B 
28 48 B 


86 29 6 N 

85 30 8 N 

86 26 6 N 

85 00 7 N 

84 69 3 N 

86 09 4 N 

85 24 0 N 

86 16 6 N 
84 69 7 N 
86 08 0 N 
$6 16 6 N 
86 03 6 N 

82 37 7 N 
78 20 4 N 
78 23 8 N 
78 18 0 N 


h h 

14 9 
16 7 

16 7 

15 3 

17 4 

16 0 
10 6 
11 1 
11 5 
16 9 
11 8 

11 4 

16 6,19 3 
20 0 

12 7 
8 0 
3 4 


206 123 
206 667 
206 667 
205 123 

205 667 

206 667 
206 123 
206 667 
206 123 
206 123 
206 123 
206 567 

206 123 

205 366 

206 123 
206 123 


Oot 29, 19 
Nov 6, 19 
Nov 12, 19 
Nov 19, 19 
Juu 18, 20 
Juu 16, 20 
Juu 17, 20 
Juu 4, 20 
Juu 2, 20 
May 7, 20 
May 31, 20 
Apr 11, 20 
Apr 12, 20 
Apr 1, 20 
Apr 2, 20 
Nov 6, 19 
Nov 6, 19 
Apr 28, 20 
May 27, 20 
Deo 24, 19 
Deo 31, 19 
Jau 1, 20 
Jau 7, 20 
Jan 21, 20 
Jan 24, 20 
Jan 28, 20 
Peb 4, 20 
Fob 11, 20 
Peb 18, 20 
Peb 26, 20 
Mar 3, 20 
May 26, 20 
May 24, 20 
Apr 13, 21 
May 22, 20 


17 1,19 2 
12 9,14 9 


18 7,16 2 
10 1,10 3 

10 8,14 7 

11 9,16 6 


12 8 

10 1,12 9 

11 1 

9 9,12 6 

11 0,18 6 
18 6 

9 6,14 1 
9 9,12 4 
10 8,14 0 
10 0,18 6 


3 34 OB 
3 19 OE 


0 16 2 W 

0 02 6 W 13 3 

1 17 2 W 17 1 
1 16 2 W 16 8 


1 18 5E 

0 62 6 B 
0 80 6E» 

0 49 SB 
0 46 2B 

0 62 OE 
0 47 OE 
0 64 2B 
0 47 6B 
0 42 OE 
0 60 SB 


15 03 B 


78 20 9 N 
78 21 2 N 
78 28 4 N 
78 19 6 N 
,12 6 78 21 6 N 
78 21 0 N 
78 18 4 N 
78 07 4 N 
77 66 ON 
77 36 1 N 
77 80 8 N 

, 77 82 4 N 

77 49 2 N 
77 48 2 N 

77 83 6 N 
77 32 8 N 
77 06 1 N 


77 08 4 N 


77 10 1 N 
77 08 4 N 

77 10 6 N 
77 10 0 N 

77 09 ON 
76 40 8 N 
76 16 6 N 
76 26 2 N 
76 12 9 N 


11 6 
11 6 
11 8 

17 7,18 7 
13 6,14 4 

3 9 

4 8 

13 0,14 4 
6 3 

14 4,16 7 

12 0,14 0 
12 6,14 6 
14 6 

10 3,11 6 
9 7,10 9 
16 4 


11 9 

10 6,12 0 

11 6,13 0 
14 8,16 6 

10 6,18 5 

10 6,11 8 

11 4,13 6 
10 9,12 8 

12 6 
18 3 , 

13 7 
16 4 


206 123 
206 66 
206 123 
206 356 
206 12356 
164 12 
164 12 
206 366 
206 128 
164 12 
206 366 


164 12 
164 12 
206 123 


164 12 
206 $66 

205 123 

206 123 
205 366 


Nov 29, 20 
Deo 1 , 20 
Deo 2, 20 
Deo 6, 20 


11 6,12 8 
76 14 ON 11 7,11 8 
76 13 1 N 11 6 
76 14 1 N 11 9 


8 

£0S 205 123 

£0S 206 123(7) 

£0S 206 123(7) 


Jan 7, 21 10 6 

Jan 12, 21 10 7 

Jan 18, 21 11 2 

Jan 19, 21 10 7,18 8 

Jan 22, 21 10 8,18 4 

Jan 26, 21 11 2,13 7 

Apr 26, 21 13 8,16 6 

Apr 26, 21 13 6,17 8 

Apr 26, 21 

May 18, 20 

Mar 15, 21 12 3 


16 38 B 12 0 
16 31 E 12 6 
16 36 0 E 
16 38 E 12 2 
16 36 OE 
16 82 E 12 4 

16 39 2 E 

16 40 E 16 4 
16 1 
16 5 

13 29 E 13 0 


76 16 8 N 
76 16 4 N 


12 0 
12 6 

11 9,13 4 

12 2 

11 4,12 8 

12 4 


76 16 9 N 
76 16 2 N 
76 06 0 N 
76 36 7 N 


206 123 
206 123(7) 

206 123(7) 

206 123(7) 


£0ff 206 123 
£0S 205 56(7) 

m 206 123 
£05 206 123 


s Magnetic storm 
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Maud Expedition Results, 1918-1925 


ASIA 

Siberia (Including Arctic Sea off Coast) — Concluded 


Long 

Latitude East 
of Gr 


Hor Intensity 


Instrunionts 


Local Mean Time Value LMT Value LMT Value Mnit’r Dip Circle 


No 22 (Kam-ge-skon) 66 03 N 189 50 


No 42 (Kam-ge-skon) 66 03 


No TO 

No 49 (Maas-kan) 


65 39 N 
65 31 2 N 


No 43 (Yan-eiang-ai) 65 30 


No 62 

No 48 (An-ma-la) 


65 28 N 
65 01 4 N 


No 44 (Jan-eia-ken- 

nut) 64 64 N 187 25 

No 47 64 50 N 185 25 

No 45 (Nabba-kotta) 64 34 N 187 28 

No 46 (Emma Har^ 
bor) 64 24 N 186 48 


Mar 3, '20 
Mar 9, 20 
Mar 23, 20 
Mar 25, 20 
Apr 5, 20 
Apr 6 , 20 
Apr 12, 20 
Apr 13, 20 
Apr 23, 20 
Feb 4, 21 11 0 
Mar 13. 21 

Mar 8, 21 10 9,12 4 
Feb 9, 21 10 3 
Mar 29, 21 
Mar 1, 21 

Mar 21, 21 11 4,16 3 
Mar 21, 21 

Feb 14, 21 9 6,11 4 

Feb 23, 21 
Feb 17. 21 

Feb 20, 21 13 1,14 7 


75 36 6 N 
75 37 3 N 
75 36 4 N 
75 38 7 N 
75 34 8 N 

75 38 ON 

76 37 3 N 
76 36 9 N 
76 35 5 N 
76 40 2 N 
74 56 5 N 
74 59 2 N 
76 09 6 N 
76 06 5 N 
74 15 2 N 
74 16 3 N 
74 16 6 N 

74 40 IN 
74 26 3 N 
74 24 9 N 


205 123 

205 366 

206 123 

205 123 

206 123 
206 366 
205 123 

205 366 

206 123 
206 123 
205 12 i 

205 123 

206 123 
205 123 
205 123 

205 125 

206 36(7) 

205 123 
205 123 
205 123 


Long 

Latitude East Date 
of Gr 


EUROPE 

Russia 


1 (Vaigaeh) 

2 (Khabarowa) 


Declination 

Inclination 

Hor Intensity 

Local Mean Time 

Value 

L M 1 

Value 

T. M T 

Value 

h h h 

15 0,18 1 

10 1 

11 6,14 4 

16 6 

o / 

20 07 8 E 
20 25 4 E 
19 56 8 E 
19 60 OE 

h h 

12 0 

17 6 

o / 

78 40 8 N 

78 37 4 N 

h h 

16 0,17 4 
12 2 

12 6,13 9 

17 6 

c g 8 
10912 
10878 
10910 
10941 


Instruments 


Descriptions op Stations 

In general, the topography of the regions m the neighborhood of the stations, the 

and buildings, and the meteorological conditions prevailing 
e infeasible detailed descriptions such as would permit precise recovery of all the 

1 foUowmg descriptions, although necessarily meager, will 
suffice, m connection with the maps and narrative (see Figs 3 to 6 and p 514) for 
possible future reoccupations to deternune secular variation ^ 

"^^^1 given in numerical order under the eeoirraDhiofll 

adopted in the Table of Results The general form followed 

Number of station accordmg to the order of occupation by the Expedition local unmo if 
my, of station m parentheses, general and detailed location with distances ’and referent 
whenever poiaible, maimer of marking, and, finally, the true bearmgs of proi^SJ S 
jects hkely to be of value All bearings, unless specifically stated other^e are true 
Zi’ 0° to 360° in the direction sou™ est Lrth 

+w of a station, it is to be undeStood 

that the station was either not marked at all or not m a permanent manner 
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ASIA 

Siberia 

Station No S (Port Dickson) f 1918 — Southwest of radio 
station True hearings radio mast, 241° 33', 
conspicuous stone on summit of hill seen beyond a 
small island, 267° 01' A mound of stones was 
built upon site of station 

Station No 4, Winter^mrters, 1918-1919 — Off north 
coast of Chelyuskm Penmsula are two small islands, 
called Lockwood Islands by Fridtjof Nansen, in 
latitude 77° 35'N and longitude about 105° 40' east 
of Greenwich A large caim was built on the north- 
eastem island and contains full information regard- 
ing the wmter-quarters of the Maud durmg 1918- 
1919, and the place where the magnetic observations 
were made The winter-quarters were 7 kilometers 
south 40° east from the cairn on the shore of 
bay opening to the northwest The magnetic 
observatory (designated station No 4) was erected 
14 meters from the water, on the eastern shore, which 
runs south-southwest to north-northeast for about 
1 5 kilometers and almost at the nuddle of this 
stretch A wooden post on which the magnetometer 
was permanently moimted during wmter of 1918- 
1919 was left in place, this post was dnven as far 
down as the frozen ground penmtted. and at con- 
clusion of work was surrounded witn stones and 
covered with a copper plate inscribed "Magn obsv 
Maud expedition 191&-1920 ” Two arrows en- 
graved on the place show the south and direction 
of mark The mark was a driftwood log, built m 
caim on top of small cape about 600 meters distant 
The astronomical station was about 40 meters south 
of maraetic observatory and is also marked with 
a wooden post dnven mto the ground, surrounded 
by stones and covered with a copper plate 
Station No 46 was 16 meters north 47° east of 
station No 4. 

Station No 4c was 26 meters south 3° west of 
station No 4 

Stations Nos 5 told ^ 1919 — ^As it was impossible to erect 
any permanent marks to mdicate the stations, no 
descriptions suitable for relocation purposes can 
be given The approximate latitudes and longi- 
tudes are all denved from sextant observations, 
checked by the dead reckonmg which was kept 
up on the sledge-trips, the longitudes depend upon 
the adopted value of 105° 40' east of Greenwich for 
station No 4 Station No 13 was located on the 
sea-ice, about 5 kilometers from the coast, the others 
are on land 

Station No 16 (Lockwood Islands), 1919 — On north- 
eastern of the Lockwood Islands, close to the cairn 
of Expedition, 7 kilometers north 40° west from 
station No 4 

Station No 17 (Pram Island), 1919 — On the middle of 
Fram Island, 2 8 kilometers north 30° east from 
station No 4 

Station No 18, 1919 — ^Under the hills, 4 9 kilometers 
south 28° west from station No 4 

Station No 19, 1919 — On the sea-ioe, 3 5 kilometers 
north 70° west from station No 4 

Station No 20, 1919 — On a low ndge of clay, 2 2 kilo- 
meters south 66° east from station No 4 

Station No 21 (Ayon Island), Wirder-Ovarters, 1919- 
1920--On the ice close to where the Maud was 
frozen m off coast of Ayon Island m latitude 69° 
62 '5 and longitude 167° 62' east of Greenwich 
About 13 kilometers north of shallow strait separ- 
ator Ayon Island from the mainland there is a 
small nver in a deep valley (On older maps the 


ASIA 

Siberia — Continued 

Station No 21 (Ayon Island), WirdAT’-Quarters, 1919- 
1 920 — Contmued 

island IS indicated as bemg divided mto two parts 
where this valley hes, Ttoch is a mistake and 
which has been corrected on newer maps) The 
approximate location of the Maud was 2 6 kilo- 
meters directly off the coast at a pomt about 4 
kilometers to the south of this valley at the first 
and only creek extendmg some distance inland 

Stations Nos 22 to S3, 1920 — ^The positions of stations 
Nos 22 to 33 were denved from the chart of the 
Siberian coast, pubhshed by the Russian Manne De- 
partment (Hydrographic Division) m 1914 On the 
sledge-tnp on which these stations were occupied, 
a distance-wheel was used with the sledge and posi- 
tions which, on account of the character of the coast, 
were difi&ciilt to denve from the charts, were ob- 
tamed by applymg the measured distance from the 
nearest conspicuous pomt This chart seems to be 
verv rehable, the scaled latitudes always agre^ 
witmn a fraction of a mmute with observed values 
and the scaled longitudes are m perfect agreement 
with those the Expedition detenmned by means of 
chronometers The positions given should there- 
fore be correct withm 1 or 2 miles No descnp- 
tions can be furnished except for station No 22, which 
is the same as that occupied m 1921 and described 
as station No 42 

Station No S4f 1919 — ^About 3 kilometers south of en- 
trance to narrow valley leading directly toward 
conspicuous conenghaped mountam, this valley is a 
tributary of the Pokmcha River, which flows from 
east to west m latitude 68° 39' N and is about 6 
kilometers east from the edge of the forest and south 
of the pomt where a deep valley fr6m the northeast 
meets the Pokmcha 

Station No 36, 1919, 1920 — Situated across the moun- 
tains, south of station No 34, on the first timbered 
ndge west of the northwestern top of low range of 
hills, nsmg above the forest limit^ and limiting the 
open basm of the Machu-a-am River 

Station No 36 (Panteleika), 1920— At Siberian village 
Panteleika, about 26 kilometers east of Nqne 
Kolymsk, on slope about 200 meters east-northeast 
from southeastern house m village True beanng 
spire of partially-built church, 88° 48 '6 The 
ground was frozen, so no mark could be erected, but 
a Russian trader m Panteleika promised to wve 
down a pole to mark station m the summer 

Station No. 37, 1920 — ^In a large forest, no descnption 
possible 

Station No 38, 1920 — ^About 4 kilometers southwest of 
station No 34, on the ndge separating the valley 
in which station No 34 was located from a smaller 
valley to the west 

Station No. 39, 1920 — ^About 500 meters south of a small 
nver which parallels the Rauchu-an River about 12 
kilometers to southwest and is between it and the 
mountam Keed-leely-gool The valley is broad, 
but the small nver follows the north side and flows 
close to a steep hill before tummg northeast at jimc- 
tion with another nver, the station is about 4 kilo- 
meters from the turn 

Station No 40 (Ayon Island), 1920 — ^In imddle of per- 
fectly smooth plam about 200 meters south of small 
creek referred to m descnption of station No 21. 
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ASIA 


Siberia — Cmttrmed 

(Cape Serdze KameUy Winter-Qmrtera, 
192(^1921 — Stations 6, c, and d were all close 
together at northern end of sand spit separating 
smaU lagoon and small open bay south of Cape 
oerdze Kamen and about 30 meters from the small 
creek which runs to the sea and forms the northern 
boundary of the sand spit, and about 30 meters from 
the sea Some native tents are usually located on 
the northern part of the sand spit Station No 41 
was about 400 meters northeast of the others and on 

> coast 


Station No 4S (Kain^e^kon), 1921— On flat ground 
100 meters west of a large whale 
which the natives worshm, and southwest 
of the most western of stores and houses built by 
tradmg compames southwest of native village 

Station No 4^ (Yan-dang-at). 1921 — ^In amflll open creek 
about 70 meters southwest of tradmg-company 
store on small plam, about 10 meters above sea4.evel 
^d about 200 meters northwest of native village 
Yan-dang-ai, which is called South Head by the 
traders 


Station No U (Jarirdarkerirnut), 1921— On southwest 
side of steep cape, 3 kilometers east of native village 
Jan-^-ken-nut at place where coast turns abruptly 
m northeast . about 40 meters from shore-lme and 
100 meters from small brook 

Station No 46 {Nabharkotta)^ 1921 — Seventy meters 
we^northwest of European house built by native 
at E skim o village called Nabba-kotta, on smallest 
of islands north of Indian Pomt^ 

Statwn No 46 (Emma Harbor), 1921— Fifty meters 
south of southwest comer of two large storehouses 
east of Russian Government buildmg 

Station No 4'^$ 1921 — ^No description 

Station No 4S (Anrma-la), 1921 — ^In western part of 
native village An-ma-la at Cape Bering, 115 meters 
southwest from east comer of western of two stores 
and 120 meters southwest from east comer of eastern 
bearmg top of pinnacle on moimtain 

side, 47® 51' 


ASIA 


Siberia— C oncZtided 


Station No 5S (PiUekai), 1921 — ^Approximately same as 
observatory station occupied by A E Nordenskiold 
durmg the wmtermg of the Vega 1878-1879, 
close to native tent-viUage Pitlekai It was about 
100 meters from top of mound and 60 meters from 
the shore, this being location of the observatory 
pomted out by an old native woman, according to 
the natives. Nordenskiold had left a pole with an 
mscnption here, but nothmg was found of it The 
coast here m generally very low, with a few low 
mounds on which native tents are placed 


^ROSS JOIFBRBN-CBS TO STATIONS IN SIBERIA 

An^morla, Siberia, 1921 — See No 48 
Ayon lOand, Stbma, 1919-1920— See Nos 21 and 40 
Cape Bering, Siberia, 1921— See No 48 
Cape Serdze Kamen, Siberia, 1920-1921 — See No 41 
Emma Harbor, Siberia, 1921— See No 46 
J^am Island, Siberia, 1919— See No 17 
Holy Cross Bay, Siberia, 1921— See No 49 (Mass-kan) 
and No 50 

f^nrdorkenrmit, Siberia, 1921 — See No 44 
Kain-gerskon, Siberia, 1921 — See No 42 
Lochw^ Islands, Siberia, 1918-1919— See Nos 4 and 
16 

MachvHjrarn River, Siberia, 1919-1920— See No 35 

Mass-kan, Siberia, 1921 — See No 49 

Ndbborkotta, Siberia, 1921— See No 45 

PardeLefika, Siberia, 1920— See No 36 

Pidekai, Siberia, 1921 — See No 53 

Poking River, Siberia, 1919-1920— See Nos 34 and 38 

Port Dickson, Siberia, 1918— Bee No 3 

Rauchvran Rwer, Siberia, 1920— See No 39 

South Head, Siberia, 1921— Bee No 43 

WirUer-Quarters, Siberia, 1918-1919— See No 4 

Wwter-Qvarters, Siberia, 1919-1920— See No 21 

Winter-Quarters, Siberia, 1920-1921— See No 41 

Yanrdang-ai, Siberia, 1921— See No 43 


EUROPE 

Russia 

Statwn No 1 {Vaigach, or Waigatsch), 1918— Southwest 
of south end of narrow isthmus extendmg between 
bay and lake, at base of short spur of land jutting 
mto sea westward 


Station No 49 (Mass-kan), 1921— Northeast of small 
native village Mass-kan at Holy Cross Bay, 60 
meters north of newer and farther of two houses 
belongmg to traders 

Station No 50, 1921 — ^At middle of entrance to broad 
valley runnmg north from the east end of sand spit 
on the south side of low ndge closmg eastern part 
of entrance, the sand spit is about 70 kilometers long 
and extends eastward off coast from Holy Cross Bay 

Stations Nos 61 and 62, 1921— No descnptions 


Station No 2 {Khaharowa), 1918— Close leoccupation of 
Ration of August 1, 1893, of “Norwegian North 
Polar Emedition ” On left bank of nver, between 
liver and coast, in extension of side nearest river 
of old ch^el, 12 meters down-stream from nearest 
comer True bearmgs mdentation on low moun- 
tains on east coast of Yugor Schar, 15 to 20 kilo- 
meters, 259® 10' 6, a second mdentation less con- 
spicuous than former, 257® 43 '5 

Khdharowa, Russia, 1918 — See No 2 
Vaigach, Russia, 1918— See No 1 
Waigatsch, Russia, 1918— See No 1 
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Secular-Variation Data 

Previous observations of the magnetic elements in the general region covered by the 
Expedition during 1918 to 1921 were made by A E Nordenskiold on the Vega Expedi- 
tion during 1878 to 1879, and by Nansen durmg the Norwegiap North Polar Expedi- 
tion of 1893 to 1896 Table 7 shows the data obtained for the several magnetic elements 
by previous observers and by the Maud Expedition, together with the resultmg values 
for mean annual change. It had been hoped also to obtain annual-change values at 
Cape Chelyuskm, but Nordenskiold’s station there was apparently m a locally-disturbed 
area, his value for dechnation being 129° 09' east, it was not feasible, therefore, to get any 
rehable secular-change data by comparing his results with values mterpolated for his 
position from stations occupied on the Maud Expedition The data for the Maud 
Expedition values at St Laurent Bay and Konyam Bay are obtained by mterpolation 
for the first case from values at stations Nos 42 and 43, and m the second case from 
values at stations Nos. 44 and 45. 


Tabub 7 — ^^cctiZar-Famfoon DaJta 




Long 
east of Or 



Declination 

Inohnation 

Hor 

mt 

Station 

Latitude 

Authority 

Date 

Value 

Annual 

change 

Value 

Annual 

change 

Value 

Annual 

change 





Part II— ABSOLUTE MAGNETIC OBSERVATIONS, 1922-1925 
By H U Svekdbup 
Instruments 

Department of Terrestrial Magnetism of the Carnegie Institu- 
tion of Washington supplied Captain Roald Amundsen's Maud Expedition with the 
same inst]^e:^s which previously had been used on this Expedition from 1918 to 1921 
namely, C I W magnetometer 8 and Dover dip circle 205 General information re- 
gardmg these instruments, and descriptions of modifications which were made to render 
thein more suitable for work m the Arctic, are given m Part I The accessory equipment 

remained on board the Maud and was supplemented 
m 1922 by one pocket chronometer, miscellaneous forms for recordmg magnetic observa- 
tions, and miscellaneous supphes 

iristruments from the Department of Terrestnal Magnetism, the 
E^edition had also Dover land dip circle 154, with one pair of dip needles (Nos 1 and 21 
and a photographic registering dechnometer made by Max Toepfer and Son, Potsdam’ 
Registermg magnetic mstruments generally were not mcluded m the eqmpment of the 
Es^edition, because m the drrftmg ice it would not be possible to use them on account 
of t^ perpetual movements of the ice, but this dechnometer, which was the property of 
the Expeition, waa taken along in the expectation that it might be used at occasional 
snore stations, e g , at winter-quarters 

For astronomcal work the Expedition had two sextants, mcludmg one sextant with 
artificial homon loaned by the United States Coast and Geodetic Survey, four theodohtes 
of different sizes, three chronometers, one pocket chronometer, and seven watches, the 

Ma^ltism”''^'”®*'*'' supphed by the Department of Terrestnal 

Methods oe Observing 

The magnetic observations were made, as previously, m accordance with mstructions 
for land magnetic work prepared by the Department of Terrestrial Magnetism of the 

The methods used are given in detail m volumes I, 
obC^«JiInf Department (see particularly pp 13-41 and specimen 

observations, Vol I) The previous expenence of the Expedition’s observers was that 
ma^etic observations could be carried out without serious difficulties under Arctic 
condition m an observatory of primitive construction The expenence durme the 
years 1922 to 1925 confir^ this, but m the drift-ice special precautions had to be taken to 
secure rehable results and prevent damage to mstruments It may be useful to review 

quartern onm^loS*^ arrangements for magnetic observations at winter 

WORK IN THE DRIFT-ICE, 1922-1924 

In the drift-ice the magnetic observations were taken on the ice at a sufficient dis- 
tance from the ship to be outside of the range of the disturbmg influence of the iron masses 
on board Dumg the first few months and the last few weeks in the drift-ice the obser- 
vations w-ere taken under the open sky, from October 11, 1922, to June 26, 1923 in a 
house built of ic^blocks and from July 3, 1923, to July 2, 1924, m a tent on the ice 

Ihe greatest difficulty encountered during magnetic observations m the dnft-iee 
anses from the perpetual movements of the ice-fields The ice-floes are frequently 
turning, making fixed orientation of an mstrument impossible when referred to the geo- 
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^aphical coordinates. The movements are, however, seldom so rapid as to influence the 
dip-circle observations of inclmation and total intensity These observations, accord- 
mg to iMtructions, were taken with the instrument oriented m the magnetic meridian 
Before begmmng observations the direction of the magnetic meridian was determmed 
by tlm compass of the dip circle, this determination was repeated after the observations 
m order to Mcertam whether any appreciable turnmg of the ice-floes had taken place 
durmg the observations The results of the two determmations would generally agree 
within less than one-half degree, but m summer, when spaces of open water gave the ice 
grater freedom of motion, turnmg of a few degrees might take place durmg the one 
and one-half hours which ordinarily were required for the complete observation. No 
corrections to the observed values arismg from such errors in magnetic-meridian settmg 
have been apphed, since they always have been too small to be considered The observa- 
tions of the horizontal mtensity by means of magnetometer 8 were never seriously 
affected by turnmg of the ice-floes and could be taken m the ordinary way, but special 
arrangements were necessary to obtam trustworthy observations of dechnation 

At a land station the azimuth of a mark sighted with the telescope of the magnetic 
instrument remains unaltered as long as the positions of instrument and mark are the 
same, but in the dnft-ice the azimuth of a mark is constantly subject to change on ac- 
count of the movements of the ice-fields In October 1922, when the routine magnetic 
work was to begm, we tried to observe the magnetic dechnation between two astronomi- 
cal determinations of the azimuth of the mark, mterpolatmg the value of the azimuth 
for the moment of the magnetic observation The astronomical observations were 
dependmg upon weather conditions, taken at intervals of one to four days We soon 
found, however, that this method was unsatisfactory, because the azimuth of the mark 
might change several degrees in the time-interval between the two determinations, and 
we were unable to ascertain whether the movement which caused the change was of a 
contmuous or mtermittent character Thus, mterpolated values were always doubtful 
However, we could eliminate every imcertamty arising from the motion of the ice by 
observing the azimuth of the mark simultaneously with the observation of the dechna- 
tion This was accomphshed by placmg the magnetic and astronomic instruments at a 
suitable distance apart and having the magnetic observer use the astronomical theodolite 
as a mark while the astronoimcal observer determined the azimuth of the magnetic mstru- 
ment, that is, the true direction of the Ime joimng the two instruments In nearly all 
cases when observing dechnation with magnetometer 8 the azimuth of the mark was 
determmed strictly simultaneously, occasionally, however, there was a time-difference 
of less than one-hah hour between the magnetic and astronomical observations In all 
the latter eases the preceding and foUowmg change m azimuth during one or more days 
was small, and it has been assumed that the change was neghgible for the half-hour inter- 
val between the magnetic and astronomical observations When the dechnation was 
observed with the compass of dip circle 205, the true south mendian was determmed by 
sighting on the Sun, thus ehmmating the use of a terrestrial mark. 

In this connection it may be mentioned that the only extensive senes of dechnations 
observed under similar conditions is the one taken durmg the drift of the Fram across 
the Polar Sea durmg 1893 to 1896 ^ On that Expedition the magnetic and astronomic 
observations were taken by the same observer When he used a terrestrial mark, he 
always determiiied. the aziniTith of the mark before or after the magnetic observation It 
IS not probable that any senous errors are mtroduced by the movements of the ice m 
the mevitable time-mtervals between the observations, but it is obviously of advantage, 
on the other hand, to take the observations simultaneously if two observers are available’ 

* Aksbl S Stbbn’, Terrestrial Magnetism Scientific Results, Norwegian North Polar Expedition, 1893-^1896, No VII 
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The cixcumstance that the ice m the vicmity of the ship might break at any time 
caused some mconvemence. It was inadvisable, therefore, to leave any mstruments 
mounted on the ice, and after each observation they were always dismounted and taken 
on board the ship. Magnetometer 8 is packed disassembled m its ordinary instrument- 
case, but in 1922 the Department of Terrestrial Magnetism supphed the Expedition with 
a special ease m which the completely assembled magnetometer could be carried, thus sav- 
ing the observer the task of puttmg the instalment together and takin g it apart before 
and after an observation No special carrymg-case was needed for the dip circle, because 
this instrument is placed assembled m the ordmary mstrument-case The carrymg 
back and forth of the mstruments, placmg them m position, levehng, and adjustmg 
them added to the tune required for the observations and to the discomfort of the observ- 
ers at low temperatures. 

The other difficulties encoimtered were of the ordmary kmd met with m the Arctic. 
The formation of frost on eyepieces and vermers was, as previously, very troublesome, 
but was now overcome by heating the ice-house or the tent with a Pnmus stove, all iron 
parts of which had been replaced by parts of copper or brass This heatmg in the coldest 
season did not brmg the temperature in the ice-house or tent above —15° to —20° centi- 
grade, but it made the air dry and kept the mstruments entirely free from frost The 
stove was not used when observing decimation with the magnetometer, because this 
observation took a short tune and could be completed even at —40° centigrade without 
great mconvemence to the observer and also because the special clampmg and lifting fork 
(see Part I) greatly facihtated the mampulation of the magnet In summer all needles 
of dip circle 205 had to be carefully wiped and dried after each observation m order to 
prevent rusting, which, on account of the dampness of the air, was threatening to dam- 
age them. However, Wo of the needles (Nos 1 and 2) developed pivot-defects and had 
to be replaced by others 

The behavior of the watches, which were subjected to great changes in temperature, 
was satisfactory and caused no trouble The rapidity of the temperature changes of the 
observer’s watch was greatly diminished by carrymg the watch m a small and tight 
wooden box provided with a glass window. 

WOBK AT WINTEE-QUARTEES, 1924-1926 

During the wmter of 1924 to 1925 the Maud remained ice-bound 5 miles to the 
north of the small Four PiUar Island of the Bear Island group. The ice broke and the 
position of the ship changed several times m the fall, makmg the conditions in September 
and October 1924 similar to those m the dnft-ice, but from October 20, 1924, to the end 
of June 1925 the ice remamed so qmet that the conditions were practically the same as on 
sohd groimd. We were, however, so far from the coast that the danger of the ice break- 
ing up always had to be considered, for which reason our arrangements for the magnetic 
observations were necessarily of a temporary character. In the middle of November a 
square tent 2 by 2 meters, previously used at Cape Chelyuskm from April to July 1919, 
was set up on the ice and used for absolute observations The photographic recording 
declinograph was moimted in a hght-proof wooden box mside of one of the observmg tents 
supplied by the Department of Terrestrial Magnetism The registrations were oontmued 
from November 1924 to May 1925, with several mterruptions due to formation of frost 
and to difficulties in making the clock dnvmg the drum run properly Before beginning 
the registrations, a few diurnal series of the decimation were secured by eye-observations, 
a magnet-readmg bemg taken every mmute during 15 mmutes of every hour. 
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Reductions to Standard Instruments 

MAGNETIC STANDARDS ADOPTED 

TT Magnetic Standards (designated I M S ) as defined in Volume 

J1 ol tne Researches of the Department of Terrestrial Magnetism,” pages 211 to 278 
(see ^so Vol IV, pp 395-475), have been adopted for the results contamed m this report 
ihe instimments used as standards by the Department, and with which the mstru- 
ments of the Expedition were compared, are as follows In decimation, C I W magne- 
tometer 3 with correction on I M S of —O'l to observed values, in horizontal mtensity, 
O 1 w magnetometer 3 with zero correction on I M S to observed values, m mchna- 
tion, earth inductor 48 made by Schulze with zero correction on I M S to observed 
values Magnetometer 8 and dip circle 205 were compared with these mstruments in 
Washmgton by the method of simultaneous observations with exchange of stations in 
Apnl 1918, m November and December 1921, and m November 1925 Field compari- 
sor^ between magnetometer 8 and dip circle 205 were earned out by the same method 
1924 and May 1925 Dip circle 154 was compared with earth mductor 48 
in Washington in November and December 1921, but no comparison was undertaken in 
1925, since this dip circle had not been used m the field durmg 1922 to 1925. 

instrumental constants, corrections, and comparisons 

Full details regarding the mstrumental constants on which the computation of the 
results by magnetometer 8 contamed in this report is based are given on pages 320 to 322 
Corrections on I M S for C I W Magnetometer 8 — The observed corrections on 
IMS for C I W magnetometer 8, with particulars as to the comparisons and the 
adopted corrections which have been apphed to obtam the data given m the Table of 
Results, are shown m Table 8 The results of the comparisons m 1918 have also been 
entered m this table to show the agreement. 


Table 8— Adopted Con-eeiwmg o» J M 8'' for C I W Magnetometer 8, C<nrectum8 of Febrmry 18, 19Se {Constants of 

May 1, 1918) 


Date 

Station 

Com- 

pared 

with 

No sets 

(I M S -C I W 8) 

Observers 

D 

Jff 

D 

Probable 

error 

AH 

H 

Probable 

error 

Apr 24,25,28, 
27, 1918 

Nov 29, 30, Dec 
8,9,10, 1921 

Nov 10,11,12, 
13,14,16,1926 

Washmgton, 

Sm and iV„ 

Washington, 

Sm and Em 

Washmgton, 

Sm and N'm 

|m 3‘ 
|m 3'' 

12 

17 

13 

6 

6 

1 

t 

-0 7 

-0 7 

-1 07 

/ 

=t:0 1 

±0 1 

dbO 1 

-0 00033 

-0 00029 

-0 00035 

=fc0 00003 

±0 00008 

±0 00007 

fH W Fisk 
\D M Wise 

H W Fisk 

SH R Gmmmann 

IH U Sverdrup 
/H W Fisk 
\H U Sverdrup 

Values adopted, 1 

922 to 1925 




-0 7 


-0 00032 



® International Magnetic Standards as defined in Vol II, Res Dep Terr Mag , pp 270-273, the corrections are to be 
applied reckoning east decimation and horizontal intensity as positive and west declination as negative 
^(I M S— C I W3)=3— O'linD and 0 OOOOOff m Hj constants of December 12, 1910 


It will be noted that the adopted value of the correction on I. M S for observed 
decimations deviates shghtly from the mean correction resultmg from the last two 
comparisons The value resultmg from the first two compansons has been retained, 
because the last comparison was obtamed under disturbed conditions 

The above corrections for observed decimations are those applymg for complete 
determmations usmg magnet SL The dechnation may be obtamed also from the deflec- 
tion-observations made m the determination of horizontal intensity, provided mark read- 
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mgs are made before and after such observations This method was used once. The 
corrections on I M S for observed decimations with magnet 8S deflected by magnet 8L 
are noted as follows 

For declinations determined from deflection-observations m connection with mark-readings, 
the collimatmg tube of the magnet 88 bemg kept at all times erect m its stirrup, the corrections are 

For magnet 8L erect m its stirrup m deflection-box and magnet 88 erect m its stirrup 
suspended, for mean value from deflections east and west of suspended magnet, 
for all distances -f 1® 32' 

For magnet 8L mverted m its stirrup m deflection-box and magnet 88 mverted m its 
stnrup suspended, for mean value from deflections east and west of suspended 
magnet, for all distances . -f-0® 07' 

These corrections apply with an accuracy of 1 mmute to reduce values deduced from deflections 
only on the east or only on the west for any deflection distance from 25 to 40 cm 

Corredums onl M S for CIW Dover dip circle 205 

(a) The correction for observed declination by compass-attachment after the sights of 
the compass were modified in February 1922 was found to be from observations m 
February 1922 at Washmgton subsequent to modifications (IMS -dip-circle com- 
pass 205) = -1-3' 

At Deermg, Alaska, the dechnation was observed July 9 and 12, 1922, both with 
magnetometer 8 and compass of dip circle 205 Two observations were taken with both 
instrtiments m such a manner that the mean time of the observations agreed From 
these observations, after reduemg the dechnations observed by magnetometer 8 to 
I M S® we find, July 9, 1922 (I M S— dip-circle compass 205) = — 5 '4, July 12, 
1922 (IMS — dip-circle compass 205) = — 10'6, mean — 8'0 

On October 3, 1924, a complete mtercompanson between magnetometer 8* and dip- 
circle compass 205, compnsmg twelve sets with each instrument and exchange of stations, 
was carried out, this comparison gave (IMS — dip-circle compass 205) = — 9'3 No 
determination of the correction was made after the return to Washmgton m 1926 

The dip-circle compass 205 was used for determirung the decimation durmg brief 
intervals m the summers of 1923 and 1924 Considering that the comparisons in July 
1922, and on October 3, 1924, were earned out m the region where the observations 
with dip-circle compass 206 were taken and givmg the latter greater weight, we adopt 
for all field observations (I M S - dip-circle compass) =- 9' 

(5) Corrections for observed inclinations as determined at Washmgton are shown in 
Table 9 


TabuiQ — Correctiona on I M.S tn Indmalion for C I W Dover Dip Circle W6 Determined at Washington 


Date 

Station 

Com- 

pared 

with 

No 

sets 

(I M S — C I W 205) for needle 

Observers 

1 

2 

3229 

6 

3 

7 

Nov 26,28,30, 
Deo 1,3, 5, 6,7, 
1921 

Nov 19,20,21, 
24, 1925 

[Washington, 

J Se and Em 

Washmgton, 
Stn and Nm 

|eI 48 • 
|e148» 

12 

6 

/ 

-0 2 

/ 

+0 1 

/ 

+0 4 

f 

-0 2 

+0 8 

/ 

-0 2 

-5 3 

f 

-1 5 

-1 7 

/H W Fisk 
\H U Sverdrup 

/H W Fisk 
\H U Sverdrup 


•(I M S -C I W 48)=0'0 

Needles 1 and 2 developed pivot defects durmg the field work and had to be rejected 
To determme whether there was any material change m corrections at field stations 
the differences of various determmations by the several needles field stations were 

>(I M S-C I W 8) = -0'7 
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tabulated. The mean differences were formed for two periods, the first from August 
1922 to December 1923, mclusive, being the period m which needle 1 was still used, and the 
second period from January 1924 to May 1925, mclusive The followmg values were found 

August 1922 to December 1923 

(1 ~2) = +0'4, 138 values, (1 — 32js) = +0'6, 7 values 

(1 -6) =0 0, 7 values, (1-3) = +0 2, 138 values 

(1 — 7) = — 1 5, 7 values 

January 1924 to May 1925 

(6—2) = +0'3, 55 values; (6— 3223) =-0(6, 21 values 
(6—3) = — 1 2, 74 values, (6—7) =—14, 3 values 

A closer mspection of the differences here tabulated shows that for short time-inter- 
vals they run irregularly, except the difference (6-3), for which we find after January 
1924 the following: 


Differ- 

ence 

Jan and 
Feb 1924 

Mar and 
Apr 1924 

May to 
July 1924 

Oct to 
Deo 1924 

Jan to 
May 1925 

(6-3) 

-O'l 

-0'9 

-0'8 

--2'4 

-1'6 


Considering the small values and the various signs of the corrections to dip needles 
1, 2, 8223, and 6 before departure and after return, and, furthermore, the uncertainty 
regardmg the conditions m the field which appears m the variation of the differences 
between the needles, it seems justifiable to apply no corrections on I M S to the mchna- 
tions observed with needles 1, 2, 3223, and 6 To mclinations observed with deflected 
needle 3 no correction on I. M S. is to be apphed until the end of February 1924, but 
a correction of- 1 (0 is to be apphed from March to July 1924 and of -2(0 from October 
1924 to Ma|y 1925 To inclinations observed with deflected needle 7 a correction on 
I. M. S of —1 '5 IS to be apphed during the whole penod The adopted corrections are 
shown m Table 10. 


Table 10 — Adopted Correctuma on I M 8 vn Indvnation for C I W Dip Cirde 
SOS for August 19£S to May 19S6 


Penod 

(IMS — C I W 206) for needle No 

1 

2 

3x28 

5 

3 

7 


f 

f 

r 

/ 

/ 

/ 

Auk 1922 to Feb 1924 

0 0 

0 0 

0 0 

0 0 

0 0 

-1 5 

Mar 1924 to July 1924 

0 0 

0 0 

0 0 

0 0 

-1 0 

-1 5 

Oct 1924 to May 1926 

0 0 

0 0 

0 0 

0 0 

-2 0 

-1 5 


Intensity-constants for C I W Dover dip circle W5 — The mtensity-constants based 
on I M S for dip-circle 205 were determined in Washington for intensity-needles 3 
and 4 and 7 and 8 m 1921 and again in 1925 

Observations in the field were taken with needles 3 and 4 at all stations, for which 
reason the constants of these needles are most important Pair 7 and 8 were occasionally 
used together with 3 and 4 The constants of the needles can be computed from field 
observations in cases where the intensity has been observed simultaneously with mag- 
netometer 8 The various determinations are summarized m Table 11. 

The values of the constants determined for needle-pair 3 and 4 in Washmgton and 
computed from field observations are compiled above. At four field stations the stations 
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were not exchanged, for which reason it is necessary to assume that the station- 
differences here are neghgible. The values derived on this assumption are placed in par- 
entheses. The last two comparisons in the field were earned out under favorable cir- 
cumstances, all necessary precautions having been taken, and, therefore, can be given 
great weight 


Tabus 11 — Summary of IrUermiy-CcmstarU DeUrmmaiwnB on Basis of I M S for C I W Dover Dip Czrcle W5 






Loganthm of combined 






constant C 

for total- 


Date 

Station 

Compared 

with 

No 

sets 

mtensity needles 

Observers 



3 and 4 

7 and 8 


Nov 26, 28, 

Dec 1, 2. 7, 1921 

Washington, 
and E-n 

|m 3 and El 48 

6 

9 67626 

9 57735 

H W Fisk and H TJ Sverdrup 

Oct 27, 1922 

81 

M8 

1 

(9 57865) 


H U Sverdrup and O Wistmg 

Nov 11, 1922 

88 

M8 

1 

(9 57671) 


H U Sverdrup and 0 Wistmg 

May 26, 1923 

191 

M8 

1 

(9 57737) 


H XJ Sverdrup and 0 Wistmg 

Oct 6, 1923 

260 

MS 

1 

(9 57748) 

(9 57780) 

H U Sverdrup and 0 Wistmg 

Oct 14, 1^, 
1924 

860 and 360o 

M8 

6 

9 67822 


H U Sverdrup and 0 Wistmg 

May 14, 1925 

360c and 360d 

M8 

2 

9 67853 


H U Sverdrup and 0 Wistmg 

Nov 19,20,21, 
24, 1925 

Washington, 
Sm and Nfn 

|m 3 and El 48 

6 

9 57769 

9 57876 

H W Fisk and H U Sverdrup 


These comparisons show a great mcrease over the deternunation of the constant 
in 1921, and a steady mcrease, furthermore, is mdicated by the results of the other 
field compansons, except the very first one The second determination of the constant 
in Washington at the end of November 1925 also shows an increase smee November 
1921, but gives a smaller value than the last two field determinations The mstrument, 
however, had been subjected to rough handlmg durmg transportation from Seattle to 
Washington m October 1926, the glass of the magnet-house having been broken, and 
for this reason it appears inadvisable to use the results of the last determination for 
the reduction of the field observations A very small displacement of the support 
of the agate bearmgs, or of the vertical circle, would account for the change in the 
constant which apparently took place between May 14 and November 20, 1925 

In view of these circumstances, the adopted constant will be based on the deter- 
mmations at Washington in November 1921 and the field determinations m October 
1924 and May 1925 Assuming that the observed change has been gradual, we shall 
adopt, where t is the epoch of observation 

Needles 3 and 4 on basis I. M S log G = 9 67630 + 0 000673 (t — 1922 0) 

Needle-pair 7 and 8 was only compared once m the field, without exchange of sta- 
tions , the pair was practically not used The determmations m Washington show a snm- 
lar mcrease of the constant as for needle-pair 3 and 4, indicating that the two pairs have 
changed materially m the same way. We, therefore, shall adopt values correspondmg to 
those adopted for needle-pair 3 and 4, namely 

Needles 7 and 8 on basis IMS log G - 9 67739 + 0 000673 (t — 1922 0) 

Both loaded dip and deflections were observed at all stations, for which reason the 
values of the loaded-dip constant and the deflection constant, which are subject to 
changes because of variations m magnetic moment, are not required for the compu- 
tations. 

Regardmg formulse for mtensity-computations and differential formul® for applymg 
corrections on computed values of total and horizontal intensity for changes m the inten- 
sity-constant and m inclmation, see page 324. 
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Magnetic Observations, 1922-1926 

EXPLANATORY REMARKS 

Precisely the same conventions have been followed m the presentation of the field 
results obtained during the four years, 1918 to 1921, as adopted in Volumes I, II, and IV 
of the Researches of the Department of Terrestrial Magnetism. These conventions, 
briefly recapitulated, are as given in the followmg paragraphs. 

It has not been deemed advisable to attempt at present to apply corrections to the 
observed results on account of the numerous variations of the Earth’s magnetism, e g., 
diurnal variation, secular vanation, magnetic perturbations, etc. Instead, it is beheved 
to be better to publish the observed results as obtained, with no corrections apphed, 
except the reductions to the magnetic standards of the Department, as fully explained on 
page 319 The reduction to a common epoch can be undertaken more advantageously 
later It will be noticed, however, that opposite the magnetic elements appearing m 
the Table of Results the date and local mean time of each observation are given, thus 
suppl 3 ang the required information for reducing the observed values to some mean period 
The tabular entries are m the order of decreasmg north latitude If several stations he 
in the same latitude, they have been arranged in order of decreasmg east longitude 

The question whether to give values of horizontal intensity exclusively or values of 
total mtensity was decided in favor of the former The horizontal-intensity values 
indicated in italics are derived from the observed total-intensity values and the 
observed inclinations. 

The intensities are published in C. G. S. umts. The fourth decimal may be fre- 
quently uncertain by one or more umts It will be noted that the values are given to 
the fifth decimal, but it should be understood that no claim is made as to the correctness 
of the last figure, this figure is retamed primarily m order that when all reductions to 
epoch have been apphed on account of the magnetic variations an error of a umt in the 
fourth decimal, due purely to computation, will not enter 

The headings for the columns of the Table of Results aye self-explanatory. The 
following abbreviations have been adopted for the months of the year' Jan, Feb, Mar, 
Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec. For stations near the meridian 180° 
east of Greenwich the dates are reckoned from that meridian without regard to the Inter- 
national date line. Local mean times are expressed to the nearest 0 1 of an hour of 
each value, and are given accordmg to civil reckonmg, being counted from midmght as 
zero hour continuously through 24 hours; 16’*, for example, means 4 o’clock p. m. The 
dechnation and inclination values are, m general, given in degrees, imnutes, and tenths 
of minute of arc. The values of dechnation resulting from compass-observations are 
given to the nearest mmute only, as the results can not be considered of greater precision 
than the nearest minute. The instruments are designated in the instrument columns 
as follows Under “Mag’r,” 8 for magnetometer 8, and WB for compass-attachment of 
dip circle 205, under “Dip Circle,” 205, with numbers, following to mdicate the numbers 
of needles used for dip circle 205 [needle No 7 of circle 178 is indicated by being mclosed 
in parentheses, thus, 205 66(7) ] 

MAGNETIC DISTURBANCES 

In a few cases, observations of declination were discontinued because violent mag- 
netic disturbances made readings impossible For the sake of record, the locations, 
dates, and tunes when this happened are entered in Table 12 

It may be added that observations with dip circle 205 also were discontinued several 
tunes on account of disturbances, but these cases have not been compiled, because it is not 
possible to decide whether the disturbances were of a magnetic or mechamcal character. 



■Map showing drifts of the Mavd, 1922-24, of the Kaduk, 1913-14, of the Jeannette, 1879-81, and part of the drift of the Pram 
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OBSEBVEBS 

la the last coluam of the Table of Results the observer responsible for the observa- 
tions IS indicated by his initials When the observations were made by two or more 
observers, the fact is shown by combmation of their last imtials. The declination obser- 
vations with magnetometer 8 were generally taken by F. Malmgren, assistant scientist, 
the mclmation and total-mtensity observations with dip circle 205 by Captain O Wistmg, 
and the horizontal-mtensity observations with magnetometer 8 by the writer, who also 
took some of the other magnetic observations and all of the astronomic observations 
When eye-observations for diurnal variation were taken at winter-quarters m October 
and November 1924, all members of the Expedition participated 


Table 12 — Ohaervattons of DecHtnation Ihacontxnued on 
Account of Magnetic Disturbance 


Lat 

north 

Long 

east 

Date 

L M T 

1 

0 r 

72 48 

0 t 

177 36 

Oot 17, 1922 

h m 

23 16 

74 26 

167 62 

Apr 21, 1923 

7 40 

76 38 

166 40 

Aug 4, 1923 

17 20 

76 13 

159 02 

Deo 10, 1923 

9 06 

76 18 

166 28 

Jau 23, 1924 

16 22 

76 19 

166 22 

Jau 24, 1924 

14 63 


All ongmal computations were carried out in the field by the writer, who also has 
made the final revisions, with some assistance from H. W. Fisk, of the Department of 
Terrestrial Magnetism 

DISTBIBTTTION AND GBOGBAPHIC POSITIONS OP STATIONS 

Figure 7 shows the route of the Maud to and from the drift-ice, the route of the dnft, 
the position of the two land stations occupied before entering the drift-ice m 1922, and 
the location of the winter-quarters of the Maud during 1924 to 1925 Figures 8, 9, and 
10 show the positions of the stations occupied when drifting with the ice-fields It may 
be noted that the numbers of the stations begm with 54, contmuing the senes of numbers 
from the period 1918 to 1921 A few numbers occur twice, partly because they refer to 
simultaneous observations at stations only a few meters apart and partly on account of 
mistakes in the original records A few numbers are lacking, because the observations at 
these stations were incomplete and have been rejected. 

Observations taken on the same days have been entered as taken at the same station, 
though the distance between the actual places of observation, because of exceptionally 
rapid dnft, may be as great as two or three imles The distance is, however, generally 
less than one mile and, since a reliable estimate of this distance is difficult, no attempt 
to take it into account has been made. 

In the dnft-ice all astronomical observations were taken by theodohte, and the cor- 
rections and rates of the chronometers were checked by wireless time-signals The 
observed latitudes and longitudes, therefore, are generally correct within 0'2 and 0'5, 
respectively In su mme r the accuracy is somewhat smaller, partly because a smaller 
theodohte was used and partly because the melting of the ice made levehng difficult 
Furthermore, the positions m summer had to be determined by observing the Sun Be- 
tween the two necessary observations a time-interval of three to six hours elapsed, and 
the correction for estimated drift m this tune, to be applied to the result of the first obser- 
vation, was sometimes uncertain. 
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Fig 8 — ^Distiibution of the Maudes stations 56-82 
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The observations of the magnetic decimation were taken simultaneously with the 
astronomical observations and, therefore, can be referred to an accurately known position. 
This, however, does not apply to the inclination and intensity observations, which oc- 
casionally were taken on the same day as the astronomical observations, but at another 
time and occasionally on days when no observations for position could be obtained In 
the latter case the position of the magnetic station was determined by Imear inter- 
polation between the two nearest observed positions Considering the uncertainty of 
this mterpolation, due to the irregularities of the drift, and, furthermore, the lack of 
simultaneity between magnetic and astronomical observations taken on the same day, the 
positions of all magnetic stations m the Table of Results are given to the nearest minute 
of latitude and longitude only On days with astronomical observations they will gen- 
erally be correct within one minute of latitude, correspondmg to three minutes of longi- 
tude, but the errors of the mterpolated positions may be larger and may amount in 
exceptional cases to five and fifteen minutes, respectively. 



It seems possible to interpolate with a higher degree of accuracy by taking into ac- 
count the influence of the wind during the time-interval between two astronomical observa- 
tions There exists a marked relation between the direction and velocity of the wmd and 
the direction and velocity of the drift The most reliable way of interpolatmg, therefore, 
might be to compute the drift for the time-interval between the preceding astronomical 
observation and the magnetic observation by means of the resulting wind-vector in 
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this time-interval, assuming that the relation between wmd and dnft was the m 
this interval as m the whole time between the preceding and the following astronomic 
position This relation can be found by companng the resultant wind-vector m the 
time between the astronomical observations with the drift which can be denved from the 
observed positions 



Fia 10— Distribution of the Maud’s stations 265-350 

A study of the relation between wmd and dnft is to be undertaken later, and op- 
portumty may then be taken to compute the dnft of the Maud as accurately as possible 
by deriving the position at noon every day by means of the method outhned above The 
positions determmed by Imear mterpolation will probably deviate more or less from those 
derived from considerations involving the wind, but it is expected that the discrepancy 
generally will be less than two mmutes in latitude and six mmutes in longitude and only 
exceptionally amount to five mmutes and fifteen minutes, respectively The study of the 
relation between wind and drift, however, will take a long time, and the results will not 
be of gieat importance to the results of the magnetic observations These aie so numer- 
ous that the accidental errors ansmg from the hnear mterpolation can be elimmated 
by forming group means, and an uncertainty of one or two minutes m the smgle positions 
is of no consequence Therefore, in this report it has been decided to pubhsh as the 
positions of stations the positions observed or determmed by linear interpolation on the 
same day, but at different times, although these may be modified eventually for these 
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days m later reports published after the compilations of wind effects have been made 
and applied 
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Fia 11 — Distnbution of the Maudes stations 351-359 

The positions of land stations Nos 54 and 65, as well as station No 360 (wmter- 
quarters of 1924 to 1925) are accurately determined It will be noted that the dis- 
tances between stations Nos 360, 360o, 3606, 360c, and stations Nos 360d, 360e, 360/, 
are small (see Fig. 12) , the three stations of each group are close to each other, some bemg 
auxiliary stations used for intercomparison of instruments 

The results of the magnetic observations obtained during 1922 to 1925 are given in 
the Table of Results (see pp. 356-364). 

ISOMAGNETIC CHARTS 

All results contained m this and Part I, except those from the region around Cape 
Chelyuskin, have been entered on charts and the isomagnetic hnes for the decimation, the 
horizontal intensity, and the inchnation have been drawn, utihzing other sources when- 
ever available. 

The isogonics for the epoch 1926 0 are represented in Figure 13. It will be noted 
that the hnes are full-drawn along a strip a few hundred miles from the coast and that 
they also are full-drawn over Alaska and part of the Siberian coast In these regions 
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the hnes are based on the actual observations Where the hnes are interpolated or extra- 
polated they are dashed The isogomcs over Alaska have been taken from the chart 
of the variation of the compass for 1925 by the Umted States Hydrographic Office 
West of Bermg Strait the isogomcs are based mainly upon the results of the Maud 
Expedition, but in addition several Russian observations have been used, mainly in the 
region west of the 165th degree of longitude, east of Greenwich 



These Russian observations are entered on the latest charts of the Sibenan coast 
issued by the Russian Hydrographic Office and, according to statements on these charts 
are reduced to epoch 1911 0 The values which have been used Xn ffira^rtheTso: 
gomes in i^gure 13 are contained in Table 13 The geographic positions of the stations 
have been taken from the Russian charts On these charts the information is entered 
that the secular change of the declination m the region of the New Siberian Islands is 
^ A station Pitlekai, the secular change between 1879 and 1921 

was found to be -6 6 per year (see p 339) Accordmg to this, the secular change in 
the entire region west of Bermg Strait has been assumed to be -6' per year A got 
rection of - 6' a year, therefore, has been apphed to all values, both to tKsLi 
which are referred to epoch 1911 0 and to the results from observations of tihe SS 
Ei^edition between the years 1920 to 1925 The adopted value of the secular va^ion 

Nos correct live of the Russian stations m Table 13,' 

Nos 4, 5, 6, 7, and 12, are not far from stations of the Maud Expedition and the reduced 
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Fig 13 — Lines of equal magnetic decimation, Arctic Sea off north coast of Siberia, epoch 1925 0 
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Results op Magnetic Obsebvations, Maud Expedition, 1922-1925 

ARCTIC REGION 

Aectic Sea 


Long 

Latitude East Date 
of Gr 


Declination 


Inclination 


Hor Intensity Instruments 


Local Mean Time Value LMT Value LMT Value Mag'r Dip Circle 


76 44 N 144 09 


No 352 
No 350 
No 358 
No 353 
No 357 
No 359 
No 355 
No 354 
No 366 
No 239 
No 238 
No 234 


No 349 
No 348 
No 347 
No 235 
No 240 

No 233 
No 346 

No 241a 
No 2416 
No 237 
No 236 

No 346 
No 242 
No 243 
No 244 

No 232 
No 230 
No 344 
No 231 
No 229 


No 328 
No 335 
No 336 

No 333 
No 337 
No 339a 
No 332 
No 331 
No 334 


No 327 
No 326 
No 228 
No 343 
No 341 
No 342 
No 245 

No 227 
No 326 

No 340 
No 226 

No 225 
No 224 


76 11 N 146 11 
76 09 N 149 30 
76 09 N 149 46 
76 09 N 164 00 
76 08 N 163 22 

76 07 N 164 05 
76 06 N 160 26 

76 06 N 163 19 
76 05 N 163 27 
76 04 N 163 60 
76 04 N 164 02 

76 02 N 150 49 
76 01 N 163 26 
76 00 N 163 26 
75 66 N 162 69 


75 49 N 154 04 
75 49 N 154 06 

75 49 N 154 16 
75 4S N 154 01 
75 4S N 154 02 


Jun 25, 
Jun 25, 
Jun 26, 
Jun 23, 
Jul 26, 
Jun 27, 
Jul 21, 
Jul 30, 
Jun 30, 
Jun 28, 
Jul 2, 
Sep 7, 
Sep 6, 
Aug 30, 
Aug 30, 
Aug 30, 
Jun 10, 
Jun 5, 
lun 4, 
Aug 31, 
Sep 11, 
Sep 11, 
Aug 27, 
Jun 3, 
Jun 3, 
Sep 12, 
Sep 12, 
Sep 3, 
Sep 1, 
Sep 1, 
Jun 2, 
Sep 14, 
Sep 15, 
Sep 17, 
Sep 17, 
Aug 24, 
Aug 21, 
May 19, 
Aug 23, 
Aug 20, 
Aug 20, 
Apr 11, 
Api 14, 
Apr 14, 
Apr 10 
Apr 25, 
Apr 24, 
Apr 24, 
Apr 18, 
Apr 26, 
Apr 30, 
Apr 17, 
Apr 16, 
Apr 21, 
Apr 21, 
Apr 28, 
Apr 28, i 
Apr 9 , : 
Apr 8, : 
Aug 15, ; 
May 15, ; 
May 12, ; 
May 14, ! 
Sep 21 , : 
Sep 21 , ! 
Aug 14, t 
Apr 7, ! 
Apr 7, ! 
May 6, i 
Aug 6, i 
Aug 6, i 
Aug 3, i 
Aug 2, i 


h 

, ’24 16 8, 
, 24 18 0 
,24 17 0 
,24 10 8 
, 24 9 4, 

, 24 

, 24 14 7, 
, 24 9 6, 

, 24 

,24 17 4 
, 24 17 1 
, 23 

,23 17 1 
. 23 
, 23 

23 

24 
24 

24 17 6 
23 16 7 
23 

23 17 2 

23 

24 16 3 

24 17 6 
23 9 8 

23 17 1 
23 

23 9 1 

23 

24 16 2 
23 

23 9 8 

23 9 0 

23 
23 

23 16 9 

24 10 0 
23 17 1 
23 

23 16 9 

24 16 7 
24 

24 16 8 
24 

24 17 5 

24 

24 

24 16 6 
24 17 8 
24 17 9 
24 

24 17 6 
24 

24 17 0 
24 

24 17 0 
24 16 7 
24 16 2 

23 18 0 

24 16 1 
24 16 7 
24 

23 9 0 

23 

23 

24 

24 16 2 

24 

23 

23 16 9 
23 

23 17 6 


17 3 1 30 E 

1 29 9E 
1 09 IE 

0 17 E 

11 2 1 16 E 

16 7 0 16 E 

11 6,16 3 i 07 E 

1 26 4E 
1 04 7B 


0 17 E 
3 34 4E 


0 31 E 
0 40 9£ 
7 21 3E 
6 62 7E 


4 48 OB I 

5 19 6 E I 


6 06 5B 
0 36 E 
6 12 6E 

6 22 4E 
3 04 7E 


3 40 9E 
3 51 SB 
3 45 8E 


3 39 OE 
2 30 7E 

1 52 4E 
6 00 3E 

2 28 6E 
2 22 OE 


A o ' h h 

84 32 3 N 10 6 


84 44 3 N 10 5 
84 28 9 N 10 2 
84 29 8 N 15 7 
84 44 3 N 10 5 
84 25 8 N 10 0 


83 36 5 N 9 8 

83 27 0 N 9 8,11 0 

83 28 1 N 16 2 

16 7 

84 07 0 N 10 4 
83 47 7 N 10 1 


83 43 0 N 10 0 

83 23 0 N 10 8 
83 46 6 N 10 1 


83 13 0 N 10 2 
83 16 2 N 10 3 


82 34 7 N 10 0 


82 46 9 N 10 5 

83 01 0 N 10 1 


82 67 3 N 10 2 


83 41 8 N 10 0 

83 47 7 N 10 5 

83 29 0 N 10 9 
83 27 3 N 10 9 

15 7,17 0 

83 27 9 N 10 6 

83 31 7 N 11 3 

83 29 1 N 10 1 


83 39 6 N 10 2 

82 44 0 N 10 3 

82 65 7 N 10 2 

83 05 8 N 9 8 

82 56 3 N 14 8 
82 47 2 N 10 9 

82 49 6 N 10 3 


205 236 
205 236 

205 236 

206 236 
206 236 


206 123 
205 67(3) 

205 2367(3) 
205 236 


205 123 
205 236 


205 123 

206 123 


205 236 
205 17(3) 


205 123 
205 123 
205 236 

205 236 
205 123 
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ARCTIC REGION 

Arctic Sea — Contirmed 


Station 


No 211 
No 210 
No 223 
No 213 
No 214 
No 209 

No 216 
No 222 

No 246 
No 208 
No 203 
No 207 
No 204 
No 221 
No 247 
No 205 
No 212 

No 216 
No 286 
No 206 
No 218 
No 284 
No 285 
No 217 
No 324 
No 202 
No 219 

No 220 
No 323 
No 287 
No 297 
No 322 
No 281 
No 318 

No 282 
No 283 
No 298 
No 321 
No 320 

No 319 
No 266 
No 201 
No 299 
No 296 

No 316 
No 274 
No 317 

No 276 

No 267 

No 268 
No 269 
No 270 
No 265 
No 280 
No 279 
No 273 

No 248 

No 301 
No 300 

No 302a 


Latitude 

Long 
East 
of Gr 

Date 

Declination 

Local Mean Time 

Value 

o / 


o / 



h h h 

o / 

76 35 

N 

164 18 

Jul 

7, ‘2: 

9 7 

6 63 4E 

75 34 

N 

164 12 

Jul 

6, 2: 

17 9 

6 33 E 

75 34 

N 

166 33 

Aug 1, 2( 

17 9 

8 40 3 E 

75 33 

N 

164 67 

Jul 

12, 2C 

17 1 

6 57 6 E 

76 32 

N 

165 00 

Jul 

13, 2: 

18 1 

6 39 E 

75 31 

N 

164 45 

Jul 

3, 






Jul 

3, 2< 



76 31 

N 

166 31 

Jul 

17, 22 



76 30 

N 

166 39 

Jul 

31, 22 






Jul 

31, 22 



75 29 

N 

163 40 

Sep 

24, 22 



76 29 

N 

165 28 

Jun 

27, 23 

18 0 

7 18 E 

76 28 

N 

164 30 

Jun 

20, 23 

21 0 

5 46 E 

76 28 

N 

165 41 

Jun 

26, 23 

17 9 

7 22 E 

75 27 

N 

164 55 

Jun 

21, 23 

18 2 

6 00 E 

75 26 

N 

166 46 

Jul 

30, 23 

17 5 

8 14 9E 

76 26 

N 

163 44 

Sep 

25, 23 

9 1 

5 23 6E 

76 25 

N 

165 10 

Jun 

22, 23 



75 24 

N 

164 38 

Jul 

10, 23 






Jul 

10, 23 

17 3 

6 40 3E 

75 24 

N 

167 06 

Jul 

20, 23 



75 23 

N 

168 03 

Deo 

29, 23 

12 2 

2 19 OE 

76 23 

N 

165 26 

Jun 

23, 23 

17 8 

7 14 E 

76 23 

N 

167 28 

Jul 

23, 23 

17 1 

6 45 7E 

76 22 

N 

168 00 

Dec 

27, 23 

12 4 

2 20 IE 

75 22 

N 

168 02 

Deo 

28, 23 



75 22 

N 

167 19 

Jul 

21, 23 

18 1 

6 12 3E 

76 21 

N 

157 47 

Apr 

4, 24 

16 4 

2 17 3E 

75 21 

N 

164 32 

Jun 

18, 23 



75 21 

N 

166 52 

Jul 

26, 23 






Jul 

26, 23 

17 6 

6 33 1 E 

76 21 

N 

166 63 

Jul 

27, 23 



76 20 

N 

167 51 

Apr 

3, 24 



76 20 

N 

158 04 

Dec 

31, 23 



76 19 

N 

156 22 

Jan 

24, 24 

10 4,11 7 

1 27 8E 

76 19 

N 

167 65 

Apr 

2, 24 

16 6 

2 10 4E 

76 19 

N 

158 29 

Deo 

20, 23 

16 1 

2 38 8E 

75 18 

N 

158 04 

Mar 24, 24 






Mar 24, 24 

15 6 

2 01 8E 

75 18 

N 

158 34 

Deo 

21, 23 



75 18 

N 

158 38 

Deo 

22, 23 

12 8 

2 33 3E 

76 17 

N 

156 26 

Jan 

25, 24 



75 17 

N 

158 01 

Mar 31, 24 

15 8 

2 04 1 E 

76 17 

N 

158 06 

Mar 28, 24 






Mar 28, 24 

15 7 

2 26 4 E 

76 17 

N 

158 16 

Mar 26, 24 

15 7 

2 19 OE 

76 17 

N 

159 16 

Nov 

17, 23 

8 9 

2 57 8E 

76 17 

N 

164 32 

Jun 

17, 23 

17 7 

5 38 3E 

75 16 

N 

156 30 

Jan 

26, 24 

9 0 

1 20 2 E 

76 16 

N 

156 46 

Jan 

21, 24 






Jan 

21, 24 

14 9 

1 36 6 E 

76 16 

N 

158 35 

Mar 

19, 24 

15 3 

2 20 4E 

75 16 

N 

158 59 

Deo 

5, 23 

9 1 

3 20 OE 

75 15 

N 

158 16 

Mar 22, 24 






Mar 22, 24 

15 3 

2 07 4 E 

76 16 

N 

158 67 

Deo 

7, 23 

9 0 

2 51 2E 




Dec 

7, 23 



76 16 

N 

169 11 

Nov 19, 23 






Nov 19, 23 

16 4 

2 56 6 E 

76 16 

N 

159 20 

Nov 21, 23 



75 16 

N 

169 27 

Nov 23. 23 


] 

75 16 

N 

159 31 

Nov 

24, 23 

9 0 

2 67 3E 

75 15 

N 

159 35 

Nov 

16, 23 


] 

76 14 

N 

158 46 

Deo 

18, 23 

14 8 

2 39 6 E 

76 14 

N 

158 60 

Deo 

17, 23 


] 

76 14 

N 

159 14 

Deo 

3, 23 

9 0 

2 58 2E 




Dec 

3, 23 


] 

75 14 

N 

163 65 

Sep 

28, 23 


] 




Sep 

28, 23 

15 7 

5 26 9 E 

76 13 

N 

156 32 

Jan 

31, 24 

9 0 

1 29 7 E 

75 13 

N 

156 36 

Jan 

28, 24 


] 




Jan 

28, 24 

17 7 

1 26 4 E 

76 13 

N 

156 38 

Feb 

1, 24 


1 


Inclination 


L M T 


h 

10 2 


11 2 
10 4 

10 4 

11 1 
11 1 
10 2 


10 6 


10 7 
10 7 


10 7 


15 5 


10 8 
10 7 


9 8 
11 6 


10 4 
10 3 
10 3 
10 0 


10 4 


10 4 


Value 


82 42 9 N 


82 43 4 N 
82 40 9 N 

82 47 4 N 
82 45 3 N 
82 45 2 N 
82 41 6 N 


82 45 6 N 


82 41 2 N 
182 40 1 N 


82 35 1 N 


82 43 6 N 


82 37 3 N 
82 33 2 N 


82 46 7 N 
82 47 4 N 


43 4 N 
82 48 1 N 
82 46 2 N 
43 7 N 


82 43 6 N 


82 42 2 N 


82 38 2 N 
182 40 0 N 


82 42 0 N 

82 38 6N 

82 44 5 N 

82 38 7 N 
82 43 0 N 

82 41 8 N 
82 41 0 N 


Hor Intensity 


L M T Value 


h h 
10 2 


11 1 
10 4 
15 6,16 9 

10 4 

11 1 
11 1 
10 2 


10 6 


10 3,11 5 
10 7 
10 7 


10 7 


15 5 

10 7 
10 7 

10 7,11 9 
9 8 

11 6 

10 4,11 7 

10 1,11 6 

10 4 

10 3 

10 3 

10 0 

10 0,11 7 


10 4 


10 4 

10 7 
10 2 

10 4,11 

,10 2 

10 4 

10 5 

10 5 
10 0 

10 3 
10 3 


c g a 
07S87 


07S»S 

07S86 

07409 

07S0e 

07S$9 

07SU 

07876 


07m 


07404 

07860 

07894 

07491 


07877 

07440 

07680 

07488 

07898 

07890 

07373 

07383 

07860 

07366 

07894 

07888 

07366 


07846 


07860 

07463 

07417 

07455 

07869 

07438 

07360 

07444 

07888 

07881 

07466 


Instruments 


Mag’r Dip Circle 


8 

806 

8 

8 

806 

806 

8 

806 

806 

806 

806 

806 

806 

806 

805 
8 
8 

806 
806 

8 

806 

8 

806 

8 

8 

806 

8 

8 

806 

806 

8 

8 

806 

805 

8 

8 

8 

805 
8 

806 
8 

806 

8 

805 
8 
8 
8 
8 
8 

806 
8 
8 
8 

806 

8 

8 

806 

806 

8 

8 

806 

8 

806 

8 

806 

8 

806 

805 
8 
8 

806 
8 

806 


205 123 


206 123 
205 123 

205 123 
205 123 
205 67(3) 
205 123 


205 123 


205 123 
205 123 

|205 123 


205 123 


205 123 
205 123 


205 236 
205 123 


205 236 
205 123 
205 236 
205 236 


205 236 


205 236 


205 123 
205 123 


205 123 
|205 123 

205 123 

206 123 
205 123 

205 236 
205 236 


Obs'r 


FM 

W&M 

FM 

FM 

iW&M 

OW 

HUS 

HUS 

low 

OW 

OW 

FM 

HUS 

S&W 

HUS 

FM 

S&M 

OW 

OW 

FM 

OW 

FM 

[HUS 

FM 

FM 

OW 

FM 

FM 

OW 

low 

FM 

HUS 

OW 

HUS 

|HUS 

|fm 

S<feM 

OW 

FM 

OW 

|FM 

OW 

FM 

OW 

FM 

S&M 

FM 

FM 

|FM 

OW 

FM 

FM 

FM 

OW 

FM 

FM 

OW 

OW 

FM 

HUS 

OW 

FM 

OW 

FM 

OW 

FM 

|OW 

OW 

FM 

FM 

OW 

FM 

OW 
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ARCTIC REGION 

Abctzg Sea — Conhnued 


No 3026 
No 315 


No 276 
No 277 


No 314 

No 312 

No 278 
No 271 

No 200 
No 305 

No 313 
No 306 
No 293 
No 294 
No 295 
No 292 

No 304 
No 264 
No 291 
No 272 

No 308 

No 310 

No 199 
No 290 
No 307 

No 263 
No 255 
No 198 
No 311 


No 196 
No 197 
No 260 
No 261 
No 262 
No 256 
No 288 

No 249 
No 289 
No 254 
No 195 
No 194 
No 193 
No 257 

No 259 
No 253 

No 268 
No 102 

No. 3396 
No 250a 

No 2506 
No 184 






Inclination 


L M T Value 


1 32 2E 

2 22 9E 
2 44 7E 


1 42 SE 

2 20 4E 


2 19 8E 
2 42 4E 


2 08 8E 
2 13 2E 

1 51 5E 

1 57 8E 

1 47 5E 

2 10 2E 

1 59 6E 

2 54 8E 


2 48 4E 
6 21 OE 


2 28 OE 
4 42 8E 


2 54 3E 

5 34 8E 

3 57 4E 
3 59 2E 
2 14 2E 

2 02 9E 

6 29 OE 

3 33 5E 


5 37 IE 
3 50 7E 




Hor Intensity Instruments 


L M T Value Mag’r Dip Circle 


11 1 
11 1 
11 2 
11 3 

16 8, IT' 0 
10 7 



10 3 

11 2 
11 2 

10 5,11 8 

11 5 






8 


PM 

£05 

205 236 

OW 

£05 

205 123 

OW 

£05 

8 

205 67(3) 

OW 

HU£ 

£05 

205 123 

OW 
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Instruments 


Mag,’r Dip Circle 

Obs’r 
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AECTIO REGION 
Abctic Sea— C onfonwcd 
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Station 

Latitude 

Long 
East 
of Gr 

Date 



o 

/ 


0 / 



No 

97 

73 

12 

N 

173 50 

Nov 24, 







Nov 24, 

No 

81a 

73 

10 

N 

175 40 

Got 

28, 

No 

Slh 

73 

10 

N 

175 40 

Oct 

28, 

No 

80 

73 

06 

N 

175 52 

Oct 

27, 

No 

79 

73 

00 

N 

175 65 

Oct 

26, 







Oct 

26, 

No 

78 

73 

06 

N 

176 07 

Oct 

26, 

No 

77 

73 

05 

N 

176 19 

Oct 

24, 

No 

75 

73 

02 

N 

176 45 

Oct 

22, 

No 

74 

73 

00 

N 

176 68 

Oct 

21, 

No 

73 

72 

58 

N 

177 10 

Oct 

20, 

No 

63 

72 

58 

N 

184 16 

Sep 

30, 

No 

72 

72 

51 

N 

177 14 

Oct 

19, 

No 

71 

72 

50 

N 

177 25 

Oet 

18, 







Oet 

18, 

No 

64 

72 

49 

N 

180 47 

Oct 

7, 

No 

70 

72 

48 

N 

177 36 

Oct 

17, 

No 

66 

72 

42 

N 

179 10 

Oct 

13, 

No 

65 

72 

41 

N 

170 43 

Oct 

12, 

No 

50 

72 

22 

N 

185 36 

Aug 

26, 

No 

62 

72 

19 

N 

188 46 

Sep 

0, 

No 

61 

72 

10 

N 

188 25 

Sop 

4, 

No 

60 

72 

01 

N 

187 20 

Aug 

30, 

No 

58 

71 

58 

N 

184 61 

Aug 

16, 

No 

57 

71 

16 

N 

184 54 

Aug 

8, 

No 

56 

70 

35 

N 

185 40 

Aug 

5, 


’22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 


ARCTIC REGION 

Abctic Sea— C oncZiwZeti 


Declination 

Inclination 

Hor Intensity 

Instruments 


Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag'r 

Dip Circle 

Obs’r 

h h h 

o / 

h h 

0 / 

h h 

c g s 






11 6 

80 49 6 N 

11 6 

0917S 

306 

206 123 

OW 

16 9 

9 23 9E 





8 


FM 



11 2 

80 60 1 N 

11 2 

09140 

306 

206 123 

OW 





11 0,12 8 

09179 

8 


HUS 

18 0 

11 62 8 E 





8 


FM 



10 8 

80 60 1 N 

10 8 

09163 

306 

205 123 

OW 

18 0 

11 54 7 E 





8 


FM 

0 0,14 0 

12 03 8 E 





8 


HUS 



10 7 

81 00 2 N 

10 7 

09019 

306 

205 123 

OW 





10 0,11 3 

08938 

8 


HUS 



10 8 

81 04 0 N 

10 8 

08914 

306 

206 123 

OW 

0 1 

11 36 2 E 





8 


HUS 



12 2 

80 51 1 N 

12 2 

09114 

306 

206 123 

OW 

8 9 

10 42 8 E 





8 


HUS 

11 2 

10 55 6 E 





8 


HUS 

16 1 

10 69 E 

16 5 

80 24 1 N 

16 5 

09639 

306 

206 123 

S&W 

11 7 

13 48 E 

10 6 

80 46 3 N 

10 4 

09349 

306 

206 123 

HUS 

10 2 

10 50 7 E 





8 


FM 

16 4 

12 12 2 E 





8 


HUS 

15 8,17 8 

13 25 E 

16 8 

80 34 9N 

16 7 

09413 

305 

205 123 

HUS 

0 1,11 0 

16 64 E 

10 1 

80 33 2 N 

10 1 

09433 

305 

206 123 

HUS 

0 2,11 1 

19 46 E 

10 2 

80 35 7 N 

10 2 

09398 

305 

205 123 

HUS 

14 7,16 6 

19 34 E 

15 6 

80 21 6 N 

16 6 

09647 

305 

206 123 

HUS 

14 0 

18 26 E 

16 1 

80 00 9 N 

16 1 

09917 

305 

205 123 

HUS 

14 5,16 1 

15 46 E 

15 3 

79 54 2 N 

15 3 

10056 

306 

205 123 

HUS 

14 7,16 2 

15 47 E 

15 5 

79 27 3 N 

15 5 

10433 

305 

205 123 

HUS 



9 7 

78 68 6 N 

9 6 

10893 

306 

205 123 

HUS 


ASIA 


Siberia 



o / 

0 / 



;< 

h h 

o 

, 



h h 

o 



h h 


cgs 




No 360 

70 13 8 N 

162 10 

Got 

2, ’24 

15 

8 

0 

13 

4 

W 








8 


HUS 




Oct 

), 24 

10 

5,10 7,11 0 

0 

11 

4 

W 








8 


FM 




Oct 

L 24 

11 

3,11 8,12 0 

0 

14 

4 

W 








8 


FM 




Oct 

3, 24 

14 

8,16 1,15 4 

0 

15 


W 








305 


HUS 




Oct 

3, 24 

16 

7,16 0,16 3 

0 

15 


W 








306 


HUS 




Oct 

8, 24 

12 

4 

0 

14 

7 

W 



f 





8 


HUS 




Oct 

9, 24 







10 3 

79 

14 

ON 

10 2 


10736 

305 

205 236 

OW 




Oct 

9, 24 

14 

5 to 


















Oct 

10, 24 

14 

6 (dv) 

0 

13 

6 

W 








8 


MExi 




Oct 

11, 24 

9 

0,11 2 

0 

15 

1 

W 





9 6,10 

7 

10736 

8 


HUS 




Oct 

13, 24 

9 

5 to 


















Oct 

14, 24 

9 

5 (dv) 

0 

12 

6 

W 








8 


MExi 




Oct 

14, 24 











11 4,12 

4 

10744 

8 


HUS 




Oct 

14, 24 











14 0,16 

0 

10760 

8 


HUS 




Oct 

14, 24 











16 8,16 

0 

10764 

8 


HUS 




Oct 

16, 24 







9 8 

79 

14 

ON 

9 8 


10747 

305 

205 236 

OW 




Oct 

16, 24 







11 6 

79 

13 

9N 

11 5 


10748 

305 

205 236 

OW 




Oet 

15, 24 







15 2 

79 

12 

9N 

16 2 


10765 

305 

205 236 

OW 




Oel 

16, 24 

0 

5 to 


















Oct 

17, 24 

9 

5 (dv) 

0 

12 

6 

W 








8 


MExi 

No 3605 

70 43 8 N 

162 30 

Oct 

3, 24 

10 

4,10 6,11 0 

0 

12 


W 








305 


HUS 




Oet 

3, 24 

11 

3,11 8,12 0 

0 

12 


W 








305 


HUS 




Oct 

3, 24 

14 

8,15 1,15 4 

0 

15 

4 

W 








8 


FM 




Oct 

3, 24 

16 

7,16 0,16 3 

0 

14 

6 

W 








8 


FM 

No 360c 

70 4i 8N 

162 30 

Oct 

14, 24 






11 6 

79 

14 

6N 

11 6 


10739 

305 

205 236 

OW 




Oct 

14, 24 







14 5 

79 

14 

6N 

14 4 


10734 

305 

205 236 

OW 




Oct 

14, 24 







16 2 

79 

13 

ON 

16 2 


10767 

305 

205 236 

OW 




Oct 

15, 24 











9 4,10 

3 

10756 

8 


HUS 




Oct 

15, 24 











11 1,12 

1 

10747 

8 


HUS 




Oct 

15, 24 











14 6,15 

5 

10764 

8 


HUS 

No 360d 

70 43 2 N 

162 25 

Nov 

13, 24 







15 1 

79 

06 

6N 

15 1 


10846 

305 

205 236 

OW 




Nov 

14, 24 

9 

5 to 16 5(dv) 

0 

18 

4 

W 








8 


S3cM 




Nov 

20, 24 






11 6 

79 

06 

ON 

11 4 


10879 

305 

205 236 

OW 




Nov 

21, 24 

12 

7 

0 

13 

3 

W 








8 


HUS 




Nov 

22, 24 

10 

4,12 6 

0 

15 

1 

W 





11 0,12 

0 

10865 

8 


HUS 




Nov 

25, 24 

11 

6 

0 

22 

5 

W 








8 


FM 




Nov 

26, 24 

12 

6 

0 

16 

5 

W 








8 


HUS 


1 These 24-houi observations wore made by all members of the party in turn 
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ASIA. 

SiBUBXA.'— Continued 


Station 


Latitude 


Long 
East 
of Gr 


o / 


No 360d — Conlwued 


70 43 2 N 


162 26 


Date 

Decimation 

Inohnation 

Hor Intensity 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 


h h h 

e / 

h h 

0 / 

h h 

e g 8 

Nov 27, '24 

11 6 






Nov 28, 24 



12 1 

79 07 6 N 

12 0 

10860 

Deo 1, 24 

9 8 

0 16 3 W 





Deo 3, 24 

12 8 

0 17 1 W 





Dec 4, 24 



11 3 

79 06 4 N 

11 3 

1087S 

Dec 4, 24 

12 8 

0 16 7 W 





Dec 5, 24 

12 8 

0 15 4 W 





Dec 6 , 24 

10 0,12 4 

0 14 6 W 



10 6,11 8 

10867 

Deo 8, 24 

12 7 

0 16 2 W 





Dec 9, 24 

12 6 

0 13 5 W 





Dec 10, 24 

12 8 

0 14 1 W 





Dec 11, 24 

12 2 

0 10 8 W 





Dec 12, 24 



11 1 

79 07 9 N 

11 1 

1084S 

Dec 12, 24 

12 7 

0 26 4 W 





Dec 13, 24 

12 9 

0 16 9 W 





Deo 15, 24 

12 5 

0 16 7 W 





Deo 16, 24 

14 7 

0 14 1 W 





Dec 17, 24 

12 5 

0 14 2 W 





Deo 18, 24 



11 2 

79 06 7 N 

11 2 

10867 

Dec 18, 24 

12 8 

0 16 1 W 





Deo 19, 24 

12 9 

0 15 2 W 





Deo 20, 24 

12 3 

0 19 4 W 



10 4,11 8 

10864 

Deo 22, 24 

12 1 

0 16 2 W 





Deo 23, 24 

12 8 

0 23 1 W 





Deo 25 , 24 

12 9 

0 16 6 W 





Dec 26, 24 

12 7 

0 14 6 W 





Dec 27, 24 

12 4 

0 13 4 W 





Deo 29, 24 

12 8 

0 12 8 W 





Deo 30, 24 

12 4 

0 14 7 W 





Deo 31, 24 

12 6 

0 16 3 W 





Jan 1 , 25 

12 4 

0 14 8 W 





Jan 2, 25 

12 6 

0 16 4 W 





Jan 3, 25 

11 6 

0 13 0 W 





Jan 5, 25 

12 4 

0 16 8 W 





Jan 6 , 25 

12 4 

0 14 6 W 





Jan 7, 25 



10 6 

79 08 1 N 

10 6 

108U 

Jan 7, 26 

12 3 

0 13 9 W 





Jan 10, 25 

12 4 

0 12 8 W 





Jan 11, 26 

12 5 

0 13 2 W 





Jan 13, 26 

12 1 

0 14 7 W 





Jan 14, 25 


0 16 8 W 



11 4,12 6 

10846 

Jan 15, 25 



11 1 

79 08 0 N 

11 1 

10838 

Jan 15, 25 

12 9 

0 14 1 W 





Jan 17, 26 

12 9 

0 19 7 W 





Jan 19 , 25 

12 2 

0 28 1 W 





Jan 20, 25 

12 9 

0 38 0 Wi 





Jan 21, 25 

12 8 

0 13 6 W| 





Jan 22, 25 



11 2 

79 08 0 N 

11 2 

10840 

Jan 22, 25 

12 6 

0 16 5 W 





Jan 23, 25 

12 5 

0 13 6 W 





Jan 24, 25 

12 0 

0 20 2 Wl 





Jan 26, 25 

14 8 

0 16 2 W| 





Jan 27, 25 

11 0 

0 12 8 W| 





Jan 28, 25 


0 16 8 W 





Jan 29, 25 



10 5 

79 08 2 N 

10 4 

1084S 

Jan 29 , 25 

14 9 

0 14 6 W 





Jan 30 , 25 

11 4 

0 16 6 W 





Jan 31, 25 

9 8,12 0 

0 17 6 W 



10 4,11 4 

10864 

Feb 2, 26 

14 7 

0 14 9 W 





Feb 3, 26 

11 6 

0 14 4 W 





Feb 4, 26 

12 6 

0 13 4 W 





Feb 6, 25 



11 2 

79 07 7 N 

11 3 

10845 

Feb 6, 26 

12 8 

0 13 8 W 





Feb 6, 26 

12 9 

0 14 2 W 





Feb 9, 26 

12 3 

0 37 7 W 





Feb 10, 26 

9 5 

0 13 2 W 





Feb 11, 26 

12 6 

0 20 1 W 





Feb 12, 25 

12 8 

0 17 2 W 





Feb 13, 26 


! 

10 8 

79 08 6 N 

10 8 

10831 

Feb 13, 26 

14 7 

0 19 1 W 





Feb 18, 25 

10 9,11 1 

0 24 8 W 





Feb 19, 25 



10 6 

79 08 6 N 

10 6 

10843 

Feb 19, 26 

11 9 

0 15 8 W 






Instruments 


Mag’r 


Dip Circle 


8 

B05 

8 

8 

SOS 

8 

8 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

8 

SOS 

8 

8 

8 

8 

8 

8 

SOS 

8 

8 

SOS 

8 


205 236 

205 236 


205 36(3) 


205 86(3) 


205 36(3) 


205 86(3) 


205 36(3) 


205 86(3) 


205 6(3) 


205 86(3) 
205 36(3) 


Obs’r 


FM 

OW 

FM 

FM 

OW 

HtJS 

FM 

HUS 

FM 

HUS 

FM 

HUS 

OW 

FM 

FM 

FM 

FM 

FM 

OW 

HUS 

FM 

HUS 

FM 

FM 

HUS 

HUS 

FM 

HUS 

FM 

HUS 

HUS 

FM 

FM 

FM 

FM 

OW 

FM 

FM 

FM 

FM 

HUS 

OW 

FM 

HUS 

FM 

FM 

HUS 

OW 

FM 

FM 

FM 

FM 

FM 

HUS 

OW 

FM 

FM 

HUS 

FM 

FM 

FM 

OW 

FM 

FM 

FM 

FM 

FM 

FM 

OW 

FM 

FM 

OW 

FM 




















363 


Absolute Magnetic Observations, 1922-1926 

ASIA 

SiBBBiA— CcmfiniAoZ 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Decimation 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 

Value 

L M T 

Value 

Mag’r 

Dip Circle 


o / 

o / 


h h h 

o / 

h h 

o / 

h h 

c g $ 




No 36(W-— ConcZwcted 

70 43 2 AT 

162 25 

Feb 20. '26 

9 9,11 9 

0 30 4 W 



10 6,11 4 

10806 

8 


HUS 




Feb 21, 26 

12 8 

0 16 0 W 





8 


FM 




Feb 23, 25 

16 4 

0 16 2 W 





8 


FM 




Feb 24, 25 

12 2 

0 14 9 W 





8 


FM 




Feb 25, 25 

12 9 

0 17 1 W 





8 


PM 




Feb 26, 25 



11 2 

79 08 9 N 

11 2 

108S0 

BOS 

206 36(3) 

OW 




Feb 27, 25 

12 6 

0 14 2 W 





8 


PM 




Feb 28, 25 

10 0,12 2 

0 12 8 W 



10 6,11 7 

10855 

8 


HUS 




Mar 2, 25 

12 7 

0 09 6 W 





8 


PM 




Mar 3, 25 

12 6 

0 10 8 W 





8 


PM 




Mar 4, 25 

12 7 

0 11 9 W 





8 


FM 




Mar 5, 25 



10 6 

79 08 2 N 

10 6 

108S4 

BOS 

206 86(3) 

OW 




Mar 5, 25 

12 4 

0 14 2 W 





8 


FM 




Mar 10, 25 

8 9 

0 17 4 W 





8 


PM 




Mar 11, 25 

9 6 

0 14 0 W 





8 


PM 




Mar 12. 25 



10 9 

79 08 6 N 

10 9 

10880 

BOS 

205 36(3) 

OW 




Mar 12, 25 

12 8 

0 18 8 W 





8 


PM 




Mar 13, 25 

16 2 

0 17 1 W 





8 


FM 




Mar 14, 25 

9 6,11 6 

0 12 4 W 



10 2,11 1 

10840 

8 


HUS 




Mar 16, 25 

14 9 

0 18 0 W 





8 


FM 




Mar 17, 25 

14 7 

0 17 1 W 





8 


PM 




Mar 18, 25 

15 6 

0 17 6 W 





8 


FM 




Mar 10, 25 

17 6 

0 14 7 W 





8 


FM 




Mar 21, 25 

11 0 

0 13 8 W 





8 


FM 




Mar 24, 26 

12 7 

0 13 7 W 





8 


PM 




Mar 25, 26 

10 6 

0 10 0 W 





8 






Mar 26, 25 



10 8 

79 08 6 N 

10 8 

10887 

BOS 

205 86(3) 

OW 




Mar 26, 25 

12 4 

0 15 7 W 





8 


FM 




Mar 27, 26 

12 8 

0 10 0 W 





8 


FM 




Mar 28, 25 

9 8,11 7 

0 12 2 W 



10 3,11 2 

10830 

8 


HUS 





12 3 

0 15 9 W 





8 


FM 




Mar 31, 26 

15 0 

0 15 5 W 





8 


FM 




Apr 1, 25 

11 6 

0 13 0 W 





8 


FM 




Apr 2, 25 

17 1 

0 20 4 W 





8 


FM 




Apr 3, 25 



10 7 

79 08 3 N 

10 ^ 

10840 

BOS 

205 86(8) 

OW 




Apr 3, 25 

14 9 

0 24 7 W 





8 


FM 




Apr 4, 25 

10 6 

0 13 2 W 





8 


FM 




Apr 6, 25 

12 6 

0 16 2 W 





8 


FM 




Apr 7, 25 

15 7 

0 22 2 W 





8 


FM 




Apr 8, 25 

9 4 

0 11 6 W 





8 


FM 




Apr 9, 25 

12 4 

0 15 2 W 





8 


FM 




Apr 11, 25 

11 7 

0 21 1 W 





8 


FM 




Apr 14, 25 

11 8,16 7 

0 15 2 W 





8 


FM 




Apr 16, 25 

9 5 

0 18 8 W 





8 


FM 




Apr 16, 26 



10 7 

79 08 0 N 

10 7 

108818 

BOS 

205 36(3) 

OW 




Apr 17, 26 

9 9 

0 04 0 W 





8 


FM 




Apr 18, 25 

9 6,11 7 

0 11 0 w 



10 1,11 1 

10830 

8 


HUS 




Apr 20, 26 

12 8 

0 14 6 W 





8 


FM 




Apr 21, 25 

12 3 

0 16 5 W 





8 


PM 




Apr 22, 25 

12 8 

0 17 5 W 





8 


FM 




Apr 24, 25 

17 6 

0 16 8 W 




b 

8 


PM 




Apr 25, 25 

8 9 

0 07 0 W 





8 


PM 




Apr 27, 26 

17 0 

0 16 1 W 





8 


PM 




Apr 28, 26 





16 3 

10860 

BOS 


OW 


1 


Apr 29, 25 

10 5,12 4 

0 15 8 W 





8 


FM 




Apr 29 , 25 



15 3 

79 07 1 N 




205 86(3) 

OW 




Apr 30, 25 

12 5 

0 12 6 W 





8 


FM 




May 1, 25 

11 2 

0 14 9 W 





8 


FM 




May 2, 25 

9 4,11 4 

0 13 2 W 



10 0,10 9 

10835 

8 


HUS 




May 4, 25 

9 6 






8 


PM 




May 5, 25 

12 9 

0 02 3 W 





8 


PM 




May 6, 25 

8 8 

0 11 2 W 





8 


PM 




May 7, 26 

15 2 

0 16 5 W 





8 


PM 




May 8, 25 

8 0 

0 06 2 W 





8 


FM 




May 9, 25 

12 4 

0 26 6 W 





8 


FM 




May 11, 25 

8 9 

0 07 7 W 





8 


PM 




May 12, 25 

14 8 

0 18 7 W 





8 


PM 




May 13, 25 

8 8 

0 06 0 W 





8 


PM 




May 14, 25 

10 0,12 0 

0 12 4 W 



10 6,11 4 

10816 

8 


HUS 




May 14, 25 



15 3 

79 07 7 N 

15 2 

108418 

BOS 

205 36(3) 

OW 




May 15, 25 

8 8 






8 


FM 




May 18, 26 

15 2 

0 21 1 W 





8 


PM 




May 19, 25 

8 9 

0 14 0 W 





8 


FM 
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ASIA 


SiBEBiA— ConcZiwfed 


Station 

Latitude 

Long 
East 
of Gr 

Date 

Declination 

Inclination 

Hor Intensity 

Instruments 

Obs’r 

Local Mean Time 

Value 

L M T 




Mag’r 

Dip Circle 


0 / 

0 / 


h h h 

o / 

k h 

o / 

h h 

cos 




No 360e 

70 43 2 N 

162 25 

May 14, ’25 



10 7 

79 10 1 N 

10 7 

10813 

1S05 

205 36(3) 

OW 




May 14, 25 





14 9,15 8 

10844 

8 


HUS 

No 360/ 

70 43 2 N 

162 25 

Oct 22, 24 

9 5 to 21 5 (dv) 

0 12 6 W 





8 


S<kM 




Oct 23, 24 



15 5 

79 05 2 N 

15 5 

10889 

£05 

205 236 

OW 




Oct 27, 24 

12 5 to 












Oct 28, 24 

14 5 (dv) 

0 11 2 W 





8 


M 




Oct 31, 24 



10 5 

79 06 2 N 

10 4 

10866 

£05 

205 236 

OW 




Nov 4, 24 

12 5 to 












Nov 5, 24 

12 5 (dv) 

0 10 8 W 





8 


M Exi 




Nov 6, 24 



11 7 

79 07 5 N 

11 7 

10905 

£05 

205 236 

OW 




Nov 7, 24 





10 9,12 0 

10853 

8 


HUS 




Nov 7, 24 

12 5 to 












Nov 8, 24 

12 5 (dv) 

0 10 0 W 





8 


M Ext 




Nov 10, 24 

12 5 to 












Nov 11, 24 

12 5 (dv) 

0 08 9 W 





8 


M Ext 

No 54 (Kam-ge-skon) 

66 03 N 

189 50 

Jun 30, 22 

12 6 

17 00 E 

13 5 

75 36 8 N 

13 5 

13907 

£05 

205 123 

HUS 


^ These 24-hour observations were made by all members of the party in. turn 


NORTH AMERICA 


United States 



0 t 

o / 



h h h 

o / 

h h 

o / 

h h 





No 55 (Deering) 

66 05 5 N 

197 18 

Jul 

8, ’22 

16 7 

21 30 IE 



16 9 

13310 

8 


HUS 




Jul 

9, 22 

11 2,14 3,18 0 

21 36 0 E 

16 6 

76 20 2 N 

12 0,13 7 

13296 

8 

205 123 

HUS 




Jul 

9, 22 





16 6 

13318 

£05 


HUS 




Jul 

12, 22 

11 8,16 0 

21 34 4 E 

13 9 

76 21 1 N 



8 

205 123 

HUS 




Jul 

12, 22 



14 0 

76 20 8 N 

13 9 

13£91 

£05 

205 67(3) 

HUS 




Jul 

12 22 

12 3,15 7 

21 36 0 E 



14 0 

133U 

£05 


HUS 


values agree very well In the foregoing the minus sign signifies westward movement 
of the magnetic needle 

No corrections for diurnal variation have been apphed to the results from the Mavd 
Expedition, but this circumstance is probably of small importance When discussing 
the diurnal variation of the dechnation at Four Pillar Island (Station No 360), it will 


Table 13 — Values of the Magnetic Dedtnahon for Epoch 1911 0 Entered 
on Charts of the Siberian Coast Issued by the Russian Hydrographic Offich 


No 

Station 

Geographic position 

Declination 
at 1911 0 

North 

Lat 

m 



o 

/ 

o 

/ 

o 

f 

1 

Seal Bay 

75 

24 

137 

00 

3 

50 E 

2 

Stolbovoj Island 

73 

55 

136 

15 

1 

03 W 

3 

Mall Island 

74 

15 

140 

20 

2 

06 W 

4 

Cape Shelagski 

70 

05 

170 

25 

5 

47 E 

6 

Cape Medvyezhi 

69 

39 

162 

15 

0 

15 E 

6 

Kolynohin Bay 

67 

07 

185 

30 

15 

04 E 

7 

Whalen 

66 

09 

190 

10 

18 

19 E 

8 

At Sea 

74 

26 

120 

00 

5 

00 E 

9 

Do 

74 


126 

00 

0 

00 

10 

Do 

73 


133 

30 

3 

30 W 

11 

Do 

72 

45 

150 

00 

1 

00 W 

12 

Do 

72 

12 

155 

00 

0 

00 

13 

Do 

71 

40 

129 

00 

3 

1 

30 W 
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14 — ^Lmes of equal magnetic honzontal-mtensity (CGS unit), Arctic Sea oft north coast of Siberia, epoch 1925 0 
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be shown that the range of the diurnal vanation is very small in the region between 160® 
east and 170° west longitude and around 70° north latitude, so small indeed, that the cor- 
rection to the middle of the day rarely will exceed 0°1 to 0°2 This amount is smaller 
than deviations which are caused by magnetic disturbances Whether the diurnal varia- 
tion IS so small at a greater distance from the coast, where observations were taken 
from 1922 to 1924, is an open question, but here numerous observations are made at 
different hours of the day, for which reason the effect of the diurnal variation ought to be 
practically ehmmated 

The isogomcs m Figure 13 show a few features to which attention may be drawn 
The observations during the drift of the Maud and the observations along the coast 
agree very well The dashed hnes, joinmg the full-drawn hnes over the shelf and over 
the coast, represent always direct contmuations of the full-drawn hnes 

Companng the isogomcs m Figure 13 with the isogomcs m the chart of the “Variation 
of the Compass for 1925” pubhshed by the Umted States Hydrographic Ofl&ce or with 
the “Curves of Equal Magnetic Declination for 1922,” pubhshed by the Royal Observatory, 
Greenwich, we find that the isogomcs m Figure 13 differ greatly from the two otheit sets 
in the whole region west of Bermg Strait The greatest discrepancy is found in the 
vicimty of the New Siberian Islands where the dechnation accordmg to the above named 
sources is 10° east but according to our results 2° west, a difference of 12° The region 
with west decimation has a much greater extension than given on the charts of the Umted 
States Hydrographic Office or of the Royal Observatory, Greenwich. 

A comparison of the dechnation values scaled from Figure 13 and Spencer Jones’s 
revised polar chart of 1922* is given in Table 14 


TABiiB 14 — CoTmanaon of Decknahon Values Seeded 
from the mavd^s and Joneds Isogontc Charts 
(East Dechnatum +) 


No 

Lat 

north 

Long 

east 

8 ^Maud 
chart 
1926 0 

J s Jones 
chart 1922 

8-J 


o 

0 

0 

0 

o 

1 

65 

ISO 

8 1 E 

8 0 E 

+0 1 

2 

66 

195 

19 6 E 

19 0 E 

+0 6 

3 

70 

166 

1 0 E 

2 0 E 

-1 0 

4 

70 

180 

11 2 E 

9 8 E 

+1 4 

6 

70 

195 

22 4 E 

21 6 E 

+0 8 

6 

70 

210 

33 7 E 

35 0 E 

-1 3 

7 

75 

135 

1 2 E 

7 9 E 

-6 7 

8 

75 

150 

1 1 W 

7 0 E 

-8 1 

9 

75 

165 

5 6 E 

10 0 E 

-4 4 


The course of the isogomcs indicates beyond doubt the existence of extensive locally- 
disturbed regions at great distances from the coast. One region is found in latitude 76° 
north and between longitudes 163° and 168° east and another m latitude 76° 46' north 
and longitude about 155° east The depth of the sea m the first region is between 60 and 
70 meters, m the second, about 40 meters In both regions the depth is so small that mag- 
netic deposits or rocks at the bottom of the sea may be responsible for the disturbances 
The hnes of equal horizontal mtensity and mchnation (Figs 14 and 16) cover a 
smaller area than the isogomcs, because no observations were available from the region 
of the New Siberian Islands The hnes over Alaska are taken from the Umted States 
Hydrographic OflS.ee charts for 1925, but for the whole region west of Bermg Strait they 
are based on the observations of the Maud Expedition. No correction for secular or 

• The revised leogomo polar chart for 1922 by H Spencer Jones, formerly of the Greenwich Observatory, is published 
m the December 1923 number of the Geographical Journal (see pp 419-423, and opposite p 476) 




135 E Gr 150 165 180^ 165* 150 W Gr 
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Fio 15 — ^Lines of equal magnetic mcbnation, Arctic Sea off noith coast of Sibeiia, epoch 19250 
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diurnal variation are apphed to these The first is known only for Pitlekai, where it is 
so small that it is of no importance for the penod 1920 to 1925 m which the observations 
were made, and no data are available bearmg upon the latter 



Fig 16~Magnotic decJination to the nearest 0' 1 and isogomcs, locallv-disturbed legion on Siberian shelf 


The hues of horizontal intensity and inchnation agree generally with the correspond- 
ing lines on the chaits of the United States Hydrographic Office and of the Royal Observa- 
tory, Greenwich, for 1925 and 1922 respectively Furthermore, we find that the regions 
in which the course of the isogomcs indicates local disturbances are characterized also 
by disturbed values of the horizontal intensity and of the mchnation 
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Figures 16 to 18 have been prepared in order to show that the disturbed course of the 
isomagnetic hues m about 76° north latitude and 165° east longitude is substantiated by 
a great number of observations In these figures are entered the observed values, cor- 
rected for secular change in the case of declination The isogonics are drawn for intervals 
of 1°, the hnes of horizontal intensity for intervals of 100 Y, and the hnes of inclination 
for intervals of 10' The observations are so numerous that the uncertainty as to the 
course of the Imes is not great The disturbed character of the region is evident from 
the hnes for all three elements, thus leaving no doubt as to the reahty of this feature. 



Secular-Variation Data 

After the present report was completed, there was received a Russian publication,^ 
contaimng data of great importance The pubhcation, issued by the Commission for 
the Exploration of the Republic Yakutsk, commumcates the hourly observations of the 
decimation made by the Russian Polar Expedition of E v ToU durmg the winters of 
1900 to 1901 and 1901 to 1902 and the absolute magnetic observations of this and some 
other Russian expeditions It contams also a highly valuable summary of aU magnetic 
observations which have been made m the Repubhc Yakutsk, begmnmg with those of 
the Great Northern Expedition of 1736 and ending with the observations of the Maud 
Expedition m 1920 and of N Evgenov m 1921 By means of the last compilation it is 
possible to determme the secular change of the dechnation within two regions which are 
represented on the isogomc chart m Figure 13, namely, the regions of the New Siberian 
Islands and between Kolyma River and Ay on Island Very few of the stations are exact 
reoccupations of old stations, but combinations of neighbormg stations give concordant 
results Three station-pairs m the region of the New Siberian Islands give, as mdicated 
m Table 15,® an annual secular-change of — 8'1, while eight station-pairs in the Kolyma- 
Ayon district yield —8 '4, both m the 90 years from 1820 to 1910 These values are 

^ Travaux de^la CoixuiusBioii pour T^tude d© la republique autouome Bovi^tique sooialiste Yakoute, Tome II, E W 
Stblling, D a Smirnov, N V Rosifii Reoueil d’observations magnStiques, faites ©n Yakoutie Leningrad, 1926 

* The station numbers are as given m tabulation in report per footnote 1 
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larger than the value of —6' per year, which was used above in order to reduce to epoch 
1926 0 the observations which on the Russian charts were referred to epoch 1911.0 
This circumstance is, however, of small importance to the isogomc chart, because the 
reduced observations agree very well The penod for which the corrections are apphed 
(14 years), is so short that an error of 2' m the secular change has small mfluence only 
on the course of the isogonics A matter of greater importance is that the value given 
for the dechnation at Seal Bay, Kotelno], Station 1,* evidently refers to epoch 1902 0 and 
not, as stated on the charts from which it was taken, to epoch 1911 0 The value for 
1925 0, therefore, should have been more than 1° lower than the value used in the iso- 
gomc chart, but even this circumstance would not change materially the isogonics over 
the New Siberian Islands 


Table 14a — Secular Change of Magnetic Declination in the Regions of the New Siberian Islands {1822—191^) 

and of the KolymorAyon District (1821-1926) 


Region 

Station 

No 

Lat 

nortfli 

Long 

east 

Observer 

Year 

Decimation 

Average 

annual 

change 



o 

/ 

o 

/ 



o 

t 


/ 

New Siberian Islands 

66 

73 

65 

136 

16 

Anjou 

1822 

12 

09 E 



66 

73 

64 

136 

08 

Neupokoev 

1912 

1 

03 W 

> — 8 8 


76 

72 

00 

139 

59 

Anjou 

1822 

6 

38 E 

|-7 7 


79 

71 

62 

140 

30 

Skvortsov 

1909 

4 

31 W 


84 

72 

31 

141 

22 

Anjou 

1822 

8 

07 E 

}-7 7 


84 

72 

31 

141 

22 

Skvortsov 

1909 

3 

09 W 

Mean average annual change for region of the New Siberian Islands 



-8 1 

Kolyma-Ayon Dis- 












tnct 

93 

70 

42 

162 

08 

Wrangell 

1821 

14 

06 

E 



94 

70 

42 

162 

02 

Sverdrup 

1926 

0 

12 

W 

>•—8 2 


106 

70 

03 

170 

36 

Wrangell 

1823 

18 

03 

E 

\ 


106 

70 

05 

170 

36 

Sakharov 

1911 

6 

48 

E 

V— 8 3 


147 

68 

42 

160 

61 

Wrangell 

1821 

12 

30 

E 

\ 


149 

68 

32 

160 

67 

Selov 

1909 

0 

32 

W 

> — 8 9 


161 

68 

67 

161 

16 

Wrangell 

1822 

12 

30 

E 

\ 


162 

68 

47 

161 

18 

Selov 

1909 

0 

01 

W 

>— 8 6 


163 

69 

31 

161 

43 

Wrangell 

1822 

13 

30 

E 



164 

69 

34 

161 

64 

Selov 

1909 

1 

02 

E 

> — 8 6 


163 

69 

38 

162 

48 

WrangeU 

1822 

12 

05 

E 



167 

69 

41 

162 

23 

Selov 

1909 

1 

15 

E 

1-7 5 


176 

68 

37 

166 

12 

Wrangell 

1822 

14 

00 

E 



177 

68 

34 

166 

56 

Amundsen 

1920 

1 

13 

E 

| — 7 8 


185 

69 

10 

167 

18 

Weber 

1909 

3 

42 

E 



184 

69 

01 

167 

04 

Amundsen 

1920 

2 

26 

E 

^—6 9® 


186 

69 

43 

167 

30 

Wrangell 

1821 

18 

30 

E 

1 Q 1 


188 

69 

61 

167 

57 

Amundsen 

1920 

3 

26 

E 

|-9 1 

Mean average aimual change 

for region of the 

Kolyma-Ayon District 




-8 4 


® Omitted in the mean value 


Descbiptions op Stations 

The stations occupied m the dnft-ice naturally can not be described The same 
apphes to the stations at winter-quarters 1924 to 1925, which were located on the ice five 
miles off Four Pillar Island (see Fig 12) There remam for description only station 54, 
Kain-ge-skon, Siberia, and 55 at Deermg, Alaska Station 64 (Kam-ge-skon) is a close 
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reoccupation of stations 22 and 42 of the Expedition It is located six meters west of 
the large whalebone, mentioned m the descriptions of stations 22 and 42, because natives 
had placed their tents on the locations previously occupied. Station 65 (Deermg) is 
about 1 2 km from Deenng, on the southern shore of Kotzebue Sound, Alaska, to the 
westward of a small wooden shed, used for stormg powder and called " the powder-house ” 
Station 65 was occupied, 43 meters true 85° northwest of the southeastern corner of the 
powder-house The location can also be found by walking 35 meters toward the north- 
west from the house, foUowmg the grass-covered ndge on which the house is built, then 
tummg at nght-angles to the left and proceedmg 25 meters The location was not 
marked, because the ground was frozen and no permanent mark could be dnveniuto it 



Part III— RESULTS OF PHOTOORAPHIC RECORDS OF DECLINATION 
AT CAPE CHELYUSKIN AND AT FOUR PILLAR ISLAND 

By H U Sverdrup 

Records op Declination at Cape Chelyuskin, October 1918 to August 1919 

(1) INSTRUMENTS AND OBSERVATORY 

Continuous registrations of the magnetic elements, as already stated, were not 
included in the program of the scientific work of the Expedition, as such registrations 
could not be carried out successfully on the dnftmg ice because the movement of the 
ice would make a permanent orientation of the instruments impossible The Expedition, 
however, m 1913 had procured a small photographic recording-dechnograph of the “Arc- 
tic” type made by Max Toepfer and Son, Potsdam, and this instrument was taken along 
m the expectation that it might be used if the Expei.tion should have to estabhsh winter- 
quarters on the coast The distance between magnet and recording drum, both of which 
were mounted on a sohd brass bar, was of the order of 600 mm The circumference of 
the drum was 300 mm and the clock was regulated to make 1 hour correspond to 1 1 8 mm 
of record The width of the recording paper was 98 mm The magnet was suspended 
by a very heavy quartz fiber 

FoUowmg the northern coast of Siberia toward the east, the progress of the Expedi- 
tion was stopped by the ice September 13, 1918, 25 miles east of Cape Chelyuskin, where 
the vessel froze m and where the Expedition was obhged to spend one year, the vessel 
bemg released September 12, 1919 Shortly after the arrival at the place selected for 
wmter-quarters, a magnetic observatory was built on shore of dnftwood logs and planks. 
Attached to and with entrance from the observatory a long, low buildmg was con- 
structed, and the photographic dechnograph was mounted in the end farthest from 
the observatory The whole buildmg was buried m snow, so that the temperature did 
not fall below —20° centigrade m the registration room. In spite of this, it was not 
possible at first to make the clock which drives the drum work properly, but this diffi- 
culty was practically overcome by removing all oil by means of a benzme bath and 
applymg a small quantity of kerosene as a lubncant 

The instrument was mounted October 3, 1918, and taken on board preparatory to 
proceeding, August 9, 1919 The records, however, are not complete for this whole 
period, partly on account of the difficulties m makmg the clock run and partly because 
some records were spoiled by formation of frost or by hght entermg the recording room 
after the snow had melted m the summer 

In attending to the mstrument, the writer was assisted by Captam Helmer Hanssen, 
P Knudsen, and G Olonkin The greater part of the absolute observations of the 
dechnation for determmmg the base-hne was taken by Captam Roald Amundsen 

The records were not scaled in the field, they were only developed and the times of 
beginning and ending and of occasional breaks, as well as proper remarks, were entered. 
In the fall of 1919, when the Expedition proceeded to the east, the records were packed 
m a water-tight parcel addressed to the Director of the Department of Terrestrial Mag- 
netism of the Carnegie Institution of Washington, and, together with other scientific 
records, were mtrusted to two men who were to carry them to the Russian wireless sta- 
tion at Port Dickson, about 600 miles southwest of Cape Chelyuskin, for despatchmg 
thence to their final destination The journey to be undertaken by these two men did 
not seem more hazardous than that the Maud was to undertake, but they did not reach 
their goal Three years later, m 1922, the body of one of the men was found by a 
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Russian expedition, which also found the parcel containing the magnetic records These 
were forwarded to the Director of the Department of Terrestrial Magnetism of the Car- 
negie Institution of Washington, who received them March 31, 1923 



Pig 19 — Control of scale-values for declination vanometcr at Cape Chelyuskin 


(2) declination scale-value 

In 1918 the writer had had no expenence in the registration of magnetic elements, 
and for this leason the important determination of the coejEficient of torsion of the 
quartz fiber used in the declinograph for suspending the magnet was neglected Before 
scaling the records the scale-value, therefore, had to be determined by means of the base- 
hne observations Fortunately, the recording instrument remained unchanged during 
a penod of five months, in which a large number of absolute determinations of the declina- 
tion were earned out, ranging between 25® 49' and 29® 33' These observations were 
utilized for determining the scale- value by means of the corresponding values of the ordi- 
nate of the curves and the absolute values of the declination A few of the values had 
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V 


to be oimtted, because the declination was changing so rapidly during the observation 
that the corresponding value of the ordinate of the curve could not be ascertained on 
account of the uncertainty introduced by the small time-scale of the record There re- 
mained 77 values which are represented graphically in Figure 19 In this figure the 
straight Ime was computed by means of least squares to fit the values, it is to be noted 
that this hne agrees very well with the observed quantities The agreement is very satis- 
factory, considering the ragged appearance of the magnetograms and the uncertainty as 
to simultaneity introduced by the small time-scale From this Ime it is found that 1 mm 
= 11^18 This value has been adopted as the scale-value 

It is possible to obtam a rough check of this value by means of determmations of the 
torsion of the quartz fiber, which were earned out in November 1924 at Four Pillar Island 

i 

At this station we found = 1 622 

Considermg that the horizontal mtensity at this station was 0.1084 c g s , while at 
Cape Chelyuskin it was only 0 0455 c g s , we find at the latter station as an approximate 
value 

/ 1084 

= 1 ,622 X -^ = 3 864 

The distance from the lens to the sensitized paper at Cape Chelyuskin was 596 mm The 
distance R which enters m the usual formula for the scale-value 

cot V ( f \ 

2B \f-h) 

is, accordmg to H. M. W Edmonds,^ 


where D = distance from back of lens to magnetogram, and m, I, and c are thicknesses of 
movable mirror, lens, and cylmdrical lens, respectively Since our distance, 596 mm , 
was measured from the front of the lens to the magnetogram, we may regard that as 
equal to the distance B, neglecting the small difference between the quantities I and 


+ -- + 
^ 3 ^ 


We therefore find 


3437 75 


X3864 = li:i4 


in very close agieement with the adopted value 

This low sensitivity was very well suited to the conditions at Cape Chelyuskin, 
where the diurnal range of the declination frequently exceeded 10°, corresponding to 67 
mm on the records In two cases the light from the mirror went off the paper, but 
the extreme value m both cases could be extrapolated, because the curve had the form 
of a sharp peak 

(3) BASE-LINE VALUES 


An inspection of the observers’ notes and of the dechnograms shows that the base- 
hne has been changed on several occasions It remamed at first unaltered from October 
3 to 28, but at the end of October the clock drivmg the drum had to be taken on board 
and cleaned, and when it finally could be replaced, November 4, the mstrument was read- 
justed From November 4, 1918, to January 28, 1919, the adjustment remamed un- 
altered, but on January 28 the base-hne was shghtly changed, because the instrument 

1 **'FnT mn1fl. for scale-value deteiTtrunatioiL of decUxiatioii vanomoter,’* Year Book Carnegie Inst Wash No 2^ (1923) 

p 252. 
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was jarred After this, no change took place until June 28 During the last penod of 
the registration, from June 28 to August 9, under summer conditions, the thawmg of the 
pound frequently threw the instrument out of level, necessitating readjustments, which 
led to changes in the base-lme values 

The absolute observations of declination are summarized in the Table of Results on 
pages 332 to 334 The number of observations is small during the months of October 
and November 1918, because Captam Amundsen, who had mtended to take the mag- 
netic observations, was prevented from doing so by a broken arm From December 
1918 the number is very satisfactory 


Table 15 — Declination Base-Line Vcdices ai Cape Chelyuehin 


Date 

LMT 

Base-line 

Date 

LMT 

Base-hne 

Date 

LMT 

Base-line 

1918 

h 

0 / 

1919 

h 

o / 

1919 

h 

C f 

Oot 5 

10 8 

20 11 

Jan 31 

12 2 

19 53 

May 14 

9 8 

19 47 

5 

l6 8 

29 

Fob 1 

10 3 

48 

16 

10 1 

54 

18 

11 0 

11 

3 

11 9 

61 

16 

12 2 

46 

18 

18 1 

41 

6 

10 0 

61 

19 

10 0 

50 

26 

11 1 

20 

6 

10 2 

59 

23 

9 8 

61 




7 

10 2 

57 

23 

11 9 

56 

Nov 6 

11 8 

19 48 

12 

10 0 

57 

28 

9 8 

53 

Dec 2 

12 4 

37 

12 

12 7 

55 

28 

12 3 

54 

3 

10 4 

42 

20 

17 6 

41 

30 

9 8 

53 

3 

16 2 

44 

27 

14 9 

49 

30 

12 0 

53 

4 

16 8 

28 

27 

17 9 

63 

Jun 3 

9 7 

56 

5 

10 0 

44 

Mar 11 

9 7 

66 

3 

12 2 

58 

5 

16 1 

40 

11 

12 8 

62 

6 

9 8 

52 

6 

10 2 

39 

20 

9 7 

69 

6 

11 9 

52 

6 

16 4 

41 

24 

10 2 

58 

10 

9 9 

59 

9 

12 0 

37 

24 

12 7 

61 

10 

12 3 

56 

9 

16 9 

56 

27 

14 6 

57 

13 

13 0 

59 

16 

9 8 

38 

27 

17 2 

54 

17 

9 5 

59 

16 

12 4 

36 

Apr 4 

14 3 

49 

17 

11 6 

58 

17 

9 7 

36 

4 

17 0 

63 

20 

9 7 

52 

17 

12 6 

30 

7 

14 7 

49 

20 

11 8 

61 

18 

9 8 

36 

7 

17 4 

60 

24 

9 8 

56 

18 

12 6 

32 

9 

14 9 

63 

27 

10 0 

52 

19 

9 7 

44 

9 

17 5 

58 

27 

12 2 

48 

19 

12 4 

30 

11 

14 7 

56 




20 

9 7 

39 

11 

17 0 

64 

Jul 11 

10 0 

19 46 

20 

12 4 

35 

14 

14 5 

60 

11 

12 2 

45 

23 

9 8 

47 

14 

10 4 

58 

12 

9 8 

48 

23 

15 7 

38 

16 

14 7 

01 

12 

12 0 

48 

23 

15 9 

45 

16 

17 0 

5S 




2^ 

16 1 

53 

18 

15 0 

60 

Jill 15 

14 8 

11 48 

23 

16 3 

42 

18 

17 2 

*37 

16 

17 0 

45 

1919 



21 

15 0 


17 

14 8 

43 

Jan 15 

10 6 

40 

21 

17 2 

01 

17 

17 0 

43 

16 

10 7 

43 

24 

14 7 

67 

18 

14 9 

39 

17 

9 2 

52 

24 

16 9 

56 

19 

9 4 

56 

20 

10 6 

37 

28 

9 8 

56 

19 

11 6 

54 

21 

9 8 

40 

28 

12 1 

56 




23 

9 9 

43 

May 2 

9 9 

41 

Jul 21 

14 3 

16 27 

24 

10 2 

41 

5 

10 1 

60 

21 

16 5 

31 

24 

12 6 

39 

7 

9 7 

51 

22 

14 6 

31 




7 

12 5 

51 

25 

9 9 

32 

Tan 28 

9 8 

19 47 

9 

9 7 

56 




28 

12 3 

43 

9 

11 9 

68 

Jul 31 

14 5 

16 39 

29 

10 1 

44 

12 

9 8 

52 

31 

16 9 

44 

29 

12 4 

45 

12 

11 9 

53 

Aug 6 

14 9 

32 

31 

9 8 

53 




6 

17 0 

34 


The base-hne values, which are computed by means of these absolute observations, 
have been compiled in Table 15, where horizontal hnes indicate that changes of the base- 
lme value have taken place It will be noted that the base-hne values are entered to the 
nearest minute. The minutes are, however, always uncertain withm two or three umts 
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and occasionally eight to ten units, because the ordinates could not be read with a higher 
accuracy than 0 2 to 0 3 mm , corresponding to two or three minutes of arc, and because 
the small time-scale made it difficult to determine exactly the simultaneous value of the 
ordinate of the curve corresponding to the observed dechnation, and when the dechnation 
was changing rapidly a small uncertainty in the time would mtroduce large errors In 
Table 16 the periods durmg which the base-hne remamed unchanged and the adopted 
base-line values are shown These adopted values, which are the mean of the observed 
values for each period, are given to the nearest minute, because the values can scarcely 
be regarded as havmg a higher degree of accuracy Using values computed to 0 1 
minute in the present case would introduce an imaginary accuracy only 
Table 16 — Adopted Basodine Valites at Cape Chelyuahm 


Period 

Adopted 

base-lme 

From 

To 

Date 

LMT 

Date 

LMT 


h 


h 

O f 

Oct 3, 1918 

12 

Oct 28, 1918 

24 

20 22 

Nov 4, 1918 

16 

Jan 28, 1919 

9 

19 40 

Jan 28, 1919 

9 

Jul 1, 1919 

9 

19 54 

Jul 8, 1919 

17 

Jul 16, 1919 

9 

19 47 

Jul 16, 1919 

9 

Jul 21, 1919 

9 

11 47 

Jul 21, 1919 

9 

Jul 29, 1919 

11 

16 30 

Jul 29, 1919 

11 

Aug 9, 1919 

9 

16 37 


' (4) HOURLY VALUES OP THE DECLINATION 

The mstrument was not provided with means for supplymg hourly time-marksj 
but the times when the sht of the lamp was uncovered after a new paper had been placed 
on the drum and the times when the slit was covered before the paper was changed, were 
noted and occasionally a tim e-mark was made m the middle of the record by covering the 
sht of the lamp for a few minutes By takmg into consideration the times of begmmng 
and ending, it was ascertained that the clock kept a fairly constant rate from day to day 
and the occasional time-marks served as a check on the rate of the clock during 24 hours 
The rate was found to be so constant that the mterval from the times of beginmng and 
ending to the nearest full hours could be computed, assuimng one hour of time to coi- 
respond to 11 8 mm The nearest full hours were then marked on the base-lme, and by 
dividing the space between them in equidistant intervals every hour was marked Ver- 
tical hour-lines from these marks divided the curves into the proper number of intervals 
For each hourly mterval the mean ordinate was read by a glass scale so adjusted that 
the areas bounded by the trace above and below the hne of the glass scale were equal 
These mean ordinates thus were centered on the half-hours The adjustment to equal 
areas frequently could not be made with accuracy greater than 0 6 mm in cases when 
the mean ordinate, on account of the ragged appearance of the curve and the readmg of 
the mftfl.r> ordmate, was not accurate to more than 0 2 to 0 3 mm The mean hourly 
decimations, therefore, when the curve is smooth, have an imcertamty of 2 to 3 minutes 
of arc, and when the conditions are very disturbed the uncertainty may reach 10 minutes 
of arc 

Table 17 contains the mean hourly values of the declination centered on the half- 
hours as derived from the dechnograms The time used is L M T The longitude of the 
station IS 105° 40' east of Greenwich, corresponding to a time-difference from Greenwich 
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of 7 02 40“ Neglecting the small difference of 2“ 40“ thp moir j j 

gmng the mean hourly values of dechnation referred to G M T W ^ ^®/®garded as 
from the time as expressed in L M T to G M T. by subtractmg 7 hours 

due to f ® spaces m the tables These are 

dav.^'^^n^JJh?-!^ ^^g^t or at the bottom of the tables are derived from the 

days on which complete values for 24 hours have been available The mean value-? are 
pven to the nearest minute only because of the errors of single values and still 
because of the uncertamty of the base-hne values ^ 

(6) MEAN MONTHLY VALUES OP DECLINATION 

nnrt o^ tLo^^oKi^^ “^o^thly values of the dechnation are compiled The left 

iu dechnations derived from aU days and from the days 

m each month which have been given the character-numbers 0, 1, and 2, while the numbL 

the^Znth?n?V®h 's seen that only 

the montl^ of February and March are complete For the other months the number of 

daj^. IS sufficient to ^ve fairly rehable values of the dechnation, txc^X AugSrtSch 
he nCtTfoe^ of the month only The'^absoluteCurfor 

the adontPd^h!^ T’ ^i however, less accurate than the others, because 

minrtionr^ base-line values for these months depend upon a small number of deter- 

uro,. permit any definite conclusions regarding annual 

nLwr declination A glance at the second column of Table 18 shows that the 
declination IS greater in winter than in summer, but if only the months November to 
June, for wmch the values are most rehable, are considered, this difference practically dis- 
vSlonJ found ^ conclusion which seems justified is that no conspicuous annual 

The senes is also fai too short to give any information regarding the secular change in 
(leclinatmn, and no observations have been made previously at this station from which 
the secular change can be derived It is, however, not likely that the secular change at 
t -ape ( helyuskin IS large, because the region to the west has increasing, while the region 
to the oast has decreasing, easterly dechnation To the west of Cape Chelyuskin the 
rvo rn^ bas been determined at Tephtz Bay m Franz Josef Land (81° 47'5 N 

.)7 09 It), where W J Peters and J A Fleming* found an annual increase of 7'5 in the 
period 19()() to 1904, and at Port Dickson (73° 30' N, 80° 26' E), where, according to the 
resulte of the Maud Expedition (see p 339), the increase from 1878 to 1918 amounted 
f </'\t *be cast the secular change has been determined at Pitlekai (67° 

^ bl), where a decrease of 6'6 per year from 1879 to 1921 was found (see 

p 33 J) I he distance from Cape Chelyuskin to Pitlekai is, however, very large, but ac- 
cording to recent maps issued by the Russian Hydrographic Office and confirmed by the 
obseivations of the Maud Expedition, the secular variation of dechnation is —6' to —8' 
per year also in the region of the New Siberian Islands, which are about as far east of 
(^ape Chelyuskin as Franz Josef Land is west It is, therefore, probable that the secular 
vanation is small at Cape Chelyuskm 

The mean value of the decimation, derived directly from all days or from the weighted 
monthly means, is M° east for epoch 1919 2 

The grouping of the mean daily values of the decimation accordmg to the magnetic 
character of the day brings out the fact that the dechnation has the greatest east value 

» The Ziegler Polar Expedition, 1903-1906, Scientiac Refflllte, p 305 
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Tabmi 17 — Hourly Values of Declvmtion at Cape Chelyuskin ^ 
[26° East Plus Tabular Quantities] 



)=Interpolated 


[ ]=Not used m the mean 
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October S, 1918, to August 9, 1919 

[ The tabular values ire average values for successive periods of one hour as indicated local mean time] 
Day 16J»-16i> 17M8t 19»^20h 20»^21h 21‘»-22*» 26^24c^ Character Maximum 


- 44 327 

- 66 278 

26 210 

“ 12 186 
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Table 17 — Hourly Values of Dedvnatwn at Cape Chelyuskin^ 
[26** East Plus Tabular Quantities] 


Day 

Qh~lh 

lh-2h 

2h-3h 

3h_4h 



6IU-7IX 

7h^h 

8h-9h 

Oi-lOh 

10»^11J» 

llt_i2h 

12b_i3h 

13h-14h 


1919 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 


f 

/ 

f 

/ 

Jan 1 

78 

49 

81 

96 

95 

44 

38 

43 

36 

31 


29 

31 

28 

29 

2 

75 

45 

55 

67 

60 

54 

28 

38 

39 

34 


33 

35 

31 

40 

3 

[43 

46 

44 

47 

45 

44 

43 

43 

41] 







4 












29 

34 

39 

28 

5 

84 

35 

140 

174 

93 

105 

199 

154 

48 

78 


9 

28 

30 

30 

6 

50 

35 

51 

87 

98 

160 

208 

85 

90 

21 


20 

28 

36 

35 

7 

39 

51 

7» 

107 

129 

153 

68 

67 

28 

31 

20 

24 

23 

28 

35 

8 

17 

60 

70 

76 

84 

71 

75 

94 

63 

25 

15 

17 

21 

36 

35 

9 

95 

60 

56 

58 

87 

83 

115 

118 

84 

30 

30 

28 

31 

39 

33 

10 

37 

63 

74 

69 

54 

53 

54 

45 

39 

39 

41 

41 

41 

40 

41 

11 

34 

64 

65 

65 

97 

76 

43 

40 

41 

38 

39 

40 

40 

41 

41 

12 

40 

49 

50 

50 

56 

59 

59 

59 

47 

36 

36 

37 

40 

35 

33 

13 

51 

80 

73 

51 

37 

41 

37 

38 

61 

20 

13 

23 

20 

- 13 

19 

14 


- 4 

21 

31 

43 

66 

64 

54 

60 

41 

31 

48 

44 

bO 

io 

15 

33 

65 

71 

66 

53 

43 

44 

41 

41 

41 

44 

44 

39 

26 

18 

16 

39 

45 

66 

74 

76 

124 

84 

41 

54 

39 

35 

30 

27 

33 

33 

17 

223 

14 

53 

86 

114 

99 

83 

66 

69 

78 

109 

20 

8 

13 

2? 

18 

[43 

56 

83 

80 

95 

165 

127 

63 

136 

81] 






19 












[28 

8 

18 

19 

20 

- 16 

- 25 

39 

71 

107 

137 

100 

65 

44 

26 

18 

24 

19 

33 

29 

21 

29 

8 

54 

85 

76 

125 

134 

128 

71 

60 

44 

18 

25 

17 

9 

22 

37 

55 

41 

44 

93 

87 

85 

120 

70 

30 

29 

19 

31 

25 

23 

23 

58 

54 

94 

90 

97 

85 

123 

87 

65 

41 

31 

17 

17 

20 

24 

24 

24 

19 

63 

70 

61 

73 

46 

40 

41 

39 

37 

31 

31 

31 

29 

25 

28 

45 

50 

57 

60 

70 

107 

63 

65 


28 

18 

24 

2J 

29 

26 

28 

38 

50 

57 

61 

51 

49 

48 

44 


34 

33 

31 

35 

3b 

27 

26 

45 

60 

51 

46 

43 

54 

43 

41 


38 

33 

30 

29 

29 

28 

45 

47 

49 

69 

79 

67 

63 

54 

48 


41 

42 

38 

35 

41 

29 

44 

45 

52 

121 

153 

109 

94 

112 

97 


32 

34 

34 

27 

24 

30 

[53 

51 

62 

112 

79 

136 

55 

57 

60] 







31 











42 

31 

27 

24 

32 

Mean 

48 

42 

61 

75 

80 

83 

82 


55 

41 

34 

28 

29 

30 

30 

1919 















— 

Feb 1 

83 

81 

134 

107 

123 

98 

99 

101 

76 

59 

35 

34 

34 

10 

23 

2 

43 

33 

79 

71 

91 

85 

81 

109 

62 

34 

37 

40 

38 

34 

37 

3 

- 10 

40 

65 

126 

100 

132 

166 

78 

65 

50 

23 

32 

37 

41 

33 

4 

- 90 

0 

52 

90 

79 

76 

142 

70 

39 

45 

10 

7 

23 

36 

43 

5 

-110 

13 

79 

68 

88 

132 

119 

147 

109 

4 

60 

3 

29 

23 

27 

6 

27 

QT 

32 

53 

57 

77 

64 

47 

59 

47 

36 

21 

31 

36 

29 

7 

53 

61 

51 

58 

90 

98 

122 

44 

61 

42 

33 

41 

43 

41 

44 

8 

52 

62 

57 

68 

58 

55 

63 

91 

82 

46 

42 

43 

44 

43 

42 

9 

67 

62 

65 

67 

54 

50 

56 

53 

62 

49 

60 

48 

45 

45 

44 

10 

44 

83 

123 

111 

132 

101 

49 


53 

49 

49 

48 

42 

44 

44 

11 

62 

59 

67 

63 

57 

68 

53 

45 

45 

44 

45 

44 

44 

42 

38 

12 

47 

49 

53 

55 

57 

45 

45 

45 

47 

45 

45 

44 

44 

43 

^9 

13 

48 

59 

68 

58 

42 

43 

44 

44 

49 

43 

44 

43 

44 

35 

31 

14 

70 

55 

37 

68 

79 

111 

139 

121 

199 

180 

65 

23 

32 

27 

21 

15 

29 

44 

45 

124 

98 

68 

99 

120 

67 

68 

28 

30 

29 

3j 


16 

53 

68 

54 

99 

148 

169 

190 

178 

121 

25 

37 

27 

1 

25 

27 

17 

43 

34 

67 

120 

146 

147 

64 

65 

61 

32 

27 

30 

31 

22 

34 

18 

42 

57 

55 

93 


141 

90 

37 

37 

28 

29 

28 

27 

35 

32 

19 

31 

58 

79 

103 

120 

187 

160 

97 

43 

30 

31 

30 

31 

33 

25 


45 

43 

45 

50 

64 

91 

111 

88 

77 

42 

30 

20 

18 

22 

23 

21 

36 

43 

48 

65 

57 

63 

77 

109 

199 

183 

109 

54 

21 

20 

7 

22 

90 

57 

103 

82 

124 

246 

133 

148 

85 

79 

58 

14 

31 

7 

30 

23 

- 9 

67 

133 

73 

79 

121 

156 

207 

111 

79 

35 

34 

33 

1 

37 

24 

87 

68 

112 

134 

173 

126 

157 

133 

153 

87 

53 

41 

27 

32 

n 

25 

23 

40 

45 

59 

77 

77 

86 

73 

70 

63 

55 

53 

45 

43 

37 

26 

33 

42 

49 

67 

54 

85 

101 

110 

101 

87 

67 

49 

37 

32 

23 

27 

20 

37 

90 

74 

72 

80 

99 

56 

78 

84 

76 

60 

39 

4 

1 

28 

34 

35 

53 

129 

146 

62 

107 

82 

190 

73 

39 

77 

75 

80 

12 

Mean 

34 

51 

69 

82 

92 

101 

102 

91 

‘ 85 

61 

44 

36 

35 

32 

30 


[ ] oiNot used in tke mean 
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October S, 1918^ to August 5, 1919 — Continued 

[The tabular values are average values for suecessivc periods of one hour as indicated local mean time] 


Day 


16h_i7h 

17b-18J> 


19‘*-20«» 



22*^23i> 

23h-24i‘ 

Magnetic 

character 

Mean 

Maximum 

Minimum 

Range 

1919 

f 

/ 

/ 

/ 

/ 

/ 


/ 

t 

■■ 


A 

m 

/ 

h 

m 

r 

/ 

Jan 1 

36 

40 

28 

29 

34 

34 

37 

35 

56 


45 

0 

32 

202 

17 

67 

16 

186 

2 

40 

41 

31 

34 

33 

36 

41 

43 

43 


42 

0 

08 

174 

19 

43 

26 

148 

3 

4 

61 

66 

21 

4 

123 

- 35 

4 

- 13 

23] 










6 

51 

27 

34 

108 

44 

31 

40 

84 

60 


72 

7 

06 

483 

23 

04 

-279 

762 

6 

27 

76 

67 

61 

87 

- 24 

77 

38 

18 


60 

19 

40 

606 

20 

21 

-234 

739 

7 

40 

60 

90 

67 

65 

96 

74 

26 

45 


60 

5 

30 

268 

23 

19 

- 6 

274 

8 

26 

64 

43 

61 

41 

98 

28 

26 

17 

2 

48 


42 

643 

0 

31 

- 91 

734 

9 

40 

31 

37 

28 

41 


43 

37 

27 

1 

63 

0 

17 

274 

23 

54 

- 21 

296 

10 

43 

43 

41 

43 

45 

44 

35 

40 

43 

1 

46 

22 

68 

162 

0 

66 

- 46 

208 

11 

34 

31 

29 

31 

41 

43 

67 

20 

36 

0 

46 

21 

33 

196 

0 

11 

- 16 

212 

12 

33 

27 

31 

43 

33 

37 

34 

66 

63 


44 

22 

28 

176 

22 

46 

14 

162 

13 

68 

63 

23 

- 4 

29 

43 

31 

34 

21 


35 

1 

40 

163 

18 

06 

- 41 

104 

14 

46 

49 

39 

87 

43 

81 

28 

63 

40 


44 

18 

42 

162 

0 

43 

- 82 

244 

15 

29 

28 

30 

23 

65 

25 

37 

40 

34 


40 

1 

42 

90 

14 

02 

- 33 

123 

16 

34 

23 

24 

9 

18 

- 36 

- 14 

- 11 

185 


43 

23 

44 

621 

20 

14 

- 64 

685 

17 

29 

4 

9 

61 

140 

33 

46 

46 

4 


69 

0 

03 

672 

23 

25 

- 82 

654 

IS 

19 

8 

34 

44 

29 

20 

172 

54 

- 12 

31] 










20 

24 

40 

38 

35 

14 

43 

116 

10 

126 


47 

23 

43 

615 

1 

43 

-114 

729 

21 

9 

36 

36 

43 

31 

40 

41 

” 10 

25 


47 

7 

09 

261 

22 

42 

-116 

366 

22 

31 

33 

43 

26 

41 

31 

30 

29 

33 


45 

4 

03 

178 

8 

48 

- 72 

260 

23 

28 

18 

28 

23 

44 

44 

40 

31 

73 


61 

0 

30 

264 

mi 

41 

- 64 

308 

24 

31 

31 

34 

36 

20 

31 

- 1 

3 

28 


35 

1 

42 

240 

1 

06 

- 96 

336 

25 

25 

28 

26 

33 

40 

39 

43 

34 

31 

0 

42 

6 

12 

126 

23 

58 

6 

120 

26 

34 

36 

35 

37 

40 

43 

39 

39 

46 

0 

41 

4 

32 

84 

23 

03 

23 

61 

27 

29 

28 

28 

28 

28 

31 

30 

29 

30 

0 

36 

4 

46 

84 

19 

42 

20 

64 

28 

33 

34 

22 

32 

35 

29 

14 

34 

33 

0 

43 

22 

16 

164 

22 

03 

- 46 

209 

29 

22 

22 

21 

30 

21 

35 

44 

44 

46 

1 

65 

3 

60 

235 

17 

14 

7 

228 

30 

31 

23 

21 

23 

34 

34 

9 

1 

- 7 

- 11 










Mean 

34 

36 

34 

39 

43 

38 

40 

33 

46 


47 1 


276 


- 65 

332 

1919 



















Feb 1 

54 

77 

63 

146 

90 

147 

77 

33 

23 

2 

75 

19 

02 

324 

23 

23 

-130 

454 

2 

35 

51 

63 

46 

- 10 

131 

74 

32 

62 

2 

67 

23 

38 


23 

59 

-112 

465 

3 

61 

64 

25 

54 

114 

62 

32 

23 

110 

2 

62 

23 

48 

366 

9 

04 

- 86 

452 

4 

42 

40 

34 

21 

116 

61 

64 

24 

- 64 

2 

40 

6 

67 

212 

23 

40 

-350 

662 

5 

43 

43 

35 

37 


111 

53 

- 17 

- 12 

2 

48 

21 

06 

333 

0 

09 

-225 

658 

6 

38 

23 

62 

47 

44 

66 

45 

65 

34 

1 


2 

03 

134 

2 

44 

- 61 

186 

7 

44 

44 

44 

44 

44 

43 

43 

46 

49 

1 

53 

6 

09 

179 

9 

30 

- 1 

180 

8 

37 

34 

34 

40 

45 

45 

60 

34 

33 

0 


7 

40 

123 

23 

27 

- 35 

158 

9 

43 

42 

41 

43 

43 

43 

43 

42 

39 

0 

49 

0 

18 

95 

23 

38 

32 

63 

10 

44 

43 


41 

42 

41 

54 

40 

44 

1 

69 

2 

54 

190 

0 

40 

25 

166 

11 

42 

42 

43 

43 

43 

40 

42 

43 

45 

0 

47 

1 

20 

75 

16 

34 

34 

41 

12 

53 

39 

35 

36 

34 

34 

37 

33 

23 

0 

43 

4 

26 

61 

23 

34 

11 

50 

13 

22 

20 

18 

21 

22 

- 1 

- 22 

- 2 

- 1 

1 

32 

1 

66 

182 

21 

16 

- 36 

217 

14 

12 

23 

23 

65 


33 

23 

21 

32 

2 

64 

9 

26 

335 

22 

30 

- 26 

560 

16 

33 

23 

24 

1 

48 

Si 

33 

34 

65 

2 

61 

3 

12 

277 

1 

58 

-167 

434 

16 

29 

29 

65 

31 

57 

43 

54 

68 

12 

3 

67 

msM 

50 

391 

23 

31 

-166 

657 

17 

43 

36 

60 

121 

38 

31 

27 

32 

20 

2 

65 

5 

10 

232 

23 

13 

- 49 

281 

18 

34 

37 

49 

48 

36 

23 

96 

- 26 

12 

2 

48 

21 

04 

317 

22 

11 

-177 

494 

19 

34 

37 

43 

43 

42 

42 

42 

37 

40 

1 

69 

5 


246 

1 

■ilil 

- 24 

270 

20 

21 

22 

22 

37 

11 


13 

23 

23 

0 


22 

65 

171 

21 

46 

- 12 

183 

21 

31 

32 

25 


34 



- 12 

43 



18 

39 

647 

22 

27 

- 74 

621 

22 

12 

22 

25 

23 

21 



63 

- 11 



5 

37 

390 

23 

30 

-104 

494 

23 

- 2 

29 

69 

90 

33 

21 

- 71 

27 

46 



7 

68 

544 

21 

09 

-303 

847 

24 

33 

34 

44 

38 

41 

38 

40 

38 

48 



4 

40 


12 

56 

11 

379 

25 

41 

44 

45 

46 

45 

42 

34 

37 

38 



6 

38 

93 

0 

03 

- 8 

101 

26 

33 

35 

22 

34 

24 

45 

3 

24 

33 



20 

42 

167 

21 

12 

- 64 

221 

27 

18 

2 

- 7 

23 

33 

42 

43 

43 

42 



2 

31 

177 

17 

22 

- 36 

213 

28 

14 

34 

48 

83 

22 

12 

2 

- 1 

13 

2 

69 

8 

49 

466 

8 

20 

- 77 

543 

Mean 

33 

36 

38 

63 

45 

44 

34 

28 

30 


63 6 


263 


- 78 

341 


[ 1 Not used in the mean 
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Maud Expedition Results, 1918-1925 


Table 17 — Hourly Values of Dechnaiion at Cape Chelyushm^ 
[26® East Plus Tabular Quantities] 


Day 

Qh-lb 

lh_2ii 

2i»-3t 

3h_4h 

4h_6b 


61^71* 

7^-81^ 

8»»-9ii 

9i»-10>» 

lOh-iih 

liu-12h 

12*>-13i* 

13h_i4ii 

14i»-15»‘ 

1919 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

, 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Mar 1 

38 

77 

69 

79 

83 

93 

113 

220 

79 

48 

53 

48 

30 

33 

20 

2 

51 

75 

30 

112 

68 

82 

69 

51 

57 

34 

32 

34 

21 

29 

23 

3 

50 

65 

142 

117 

112 

146 

219 

72 

75 

44 

24 

34 

34 

21 

34 

4 

53 

67 

53 

72 

100 

92 

95 

113 

82 

54 

24 

29 

19 

23 

8 

6 

52 

110 

91 

62 

88 

90 

68 

68 

45 

32 

34 

41 

24 

41 

34 

6 

68 

75 

65 

68 

108 

99 

211 

154 

143 

102 

- 47 

20 

32 

34 

34 

7 

34 

39 

57 

118 

148 

190 

123 

121 

162 

68 

68 

37 

23 

23 

21 

8 

38 

40 

149 

101 

111 

113 

78 

71 

79 

59 

51 

23 

28 

23 

23 

9 

57 

48 

101 

101 

68 

54 

57 

63 

72 

58 

41 

38 

34 

32 

32 

10 

65 

59 

57 

48 

45 

48 

51 

54 

54 

51 

52 

50 

45 

30 

35 

11 

45 

48 

45 

56 

45 

47 

48 

50 

53 

19 

45 

43 

37 

31 

16 

12 

32 

42 

38 

43 

47 

65 

51 

57 

50 

73 

68 

51 

14 

15 

15 

13 

35 

61 

47 

87 

100 

123 

101 

56 

47 

48 

49 

44 

38 

33 

33 

14 

38 

48 

83 

112 

95 

107 

109 

111 

62 

73 

65 

34 

10 

20 

14 

15 

38 

33 

93 

131 

90 

124 

68 

(62) 

(54) 

(42) 

34 

34 

34 

29 

20 

16 

11 

23 

48 

63 

89 

111 

68 

87 

91 

87 

34 

37 

51 

21 

15 

17 

35 

57 

67 

67 

93 

90 

149 

188 

112 

111 

176 

132 

15 

132 

33 

18 

49 

50 

51 

52 

67 

63 

60 

57 

55 

53 

57 

49 

44 

13 

41 

19 

45 

45 

62 

59 

53 

65 

55 

53 

61 

45 

45 

44 

40 

35 

31 

20 

- 28 

1 

72 

49 

163 

199 

221 

147 

118 

92 

45 

42 

34 

20 

12 

21 

9 

75 

73 

124 

112 

557 

223 

75 

212 

134 

154 

90 

98 

20 

1 

22 

31 

78 

57 

82 

136 

154 

188 

223 

168 

112 

37 

52 

47 

- 19 

35 

23 

64 

62 

112 

108 

142 

142 

164 

123 

79 

124 

54 

18 

15 

21 

49 

24 

- 20 

45 

65 

79 

68 

70 

70 

54 

57 

62 

63 

40 

44 

23 

25 

25 

33 

25 

59 

79 

102 

120 

114 

82 

90 

81 

72 

55 

34 

5 

17 

26 

9 

60 

65 

44 

109 

92 

112 

100 

88 

62 

35 

23 

23 

32 

21 

27 

27 

47 

105 

68 

79 

82 

73 

89 

57 

51 

45 

47 

43 

31 

27 

28 

- 1 

34 

57 

54 

55 

63 

70 

72 

57 

42 

25 

37 

51 

31 

23 

29 

43 

43 

78 

79 

120 

102 

102 

68 

42 

47 

34 

49 

38 

35 

26 

30 

71 

39 

43 

115 

128 

99 

142 

221 

134 

62 

40 

44 

37 

34 

33 

31 

32 

22 

54 

50 

88 

79 

94 

148 

162 

91 

62 

21 

19 

23 

18 

Mean 

36 

61 

71 

80 

93 

115 

109 

100 

87 

67 

51 

44 

35 

30 

25 

1919 
















Apr 1 

23 

34 

54 

93 

102 

90 

123 

68 

55 

52 

45 

48 

43 

34 

23 

2 

37 

60 

42 

102 

101 

70 

67 

57 

62 

54 

48 

44 

33 

32 

2S 

3 

47 

49 

49 

55 

68 

60 

60 

57 

68 

57 

52 

47 

45 

34 

34 

4 

38 

37 

50 

56 

59 

57 

59 

59 

59 

60 

55 

58 

46 

33 

37 

5 

40 

41 

47 

50 

47 

53 

59 

58 

52 

50 

49 

18 

42 

40 

31 

6 

41 

42 

47 

55 

68 

72 

68 

57 

55 

52 

49 

48 

34 

3H 

21 

7 

7 

35 

52 

67 

57 

71 

90 

208 

72 

30 

46 

37 

4 

27 

25 

8 

37 

34 

45 

43 

57 

151 

123 

61 

12 

94 

69 

59 

33 

14 

0 

9 

34 

59 

63 

79 

81 

136 

109 

103 

91 

67 

68 

54 

12 

22 

1 

10 

35 

64 

60 

79 

113 

212 

216 

172 

148 

75 

58 

52 

23 

23 

1 

11 

69 

54 

79 

80 

92 

156 

118 

68 

65 

69 

59 

31 

34 

34 

25 

12 

42 

82 

90 

83 

87 

134 

148 

119 

122 

83 

46 

33 

34 

25 

1 

13 

14 

48 

56 

87 

89 

88 

79 

100 

90 

70 

53 

46 

38 

34 

31 

14 

34 

41 

61 

74 

101 

70 

69 

68 

59 

57 

54 

45 

40 

34 

31 

15 

44 

35 

35 

55 

52 

57 

55 

57 

57 

55 

51 

47 

37 

34 

29 

16 

38 

42 

48 

51 

68 

157 

91 

79 

79 

60 

53 

48 

39 

23 

3 

17 

63 

67 

55 

104 

146 

101 

134 

133 

151 

84 

104 

58 

57 

31 

11 

18 

31 

77 

57 

132 

212 

123 

114 

112 

107 

101 

132 

192 

17 

30 

39 

19 

- 7 

98 

77 

79 

170 

163 

119 

57 

88 

141 

52 

31 

37 

38 

20 

20 

28 

68 

77 

117 

78 

97 

196 

190 

110 

74 

50 

30 

34 

33 

9 

21 

99 

71 

64 

223 

246 

198 

166 

107 

94 

61 

48 

45 

15 

27 

5 

22 

33 

44 

57 

94 

113 

166 

169 

190 

120 

89 

111 

39 

33 

23 

12 

23 

[32 

52 

48 

69 

75 

112 

184 

55 

59 

67] 



24 

33 

68 

92 







[58 

54 

43 

33 

23 

25 

113 

101 

90 

70 

62 

59 

54 

41 

49 

32 

32 

25 

26 

32 

39 

57 

60 

67 

74 

63 

60 

57 

57 

54 

48 

44 

38 

32 

27 

34 

44 

56 

60 

70 

68 

68 

65 

68 

64 

45 

37 

40 

34 

27 

28 

52 

67 

63 

79 

126 

90 

129 

82 

52 

49 

45 

44 

34 

40 

38 

29 

23 

34 

27 

79 

74 

79 

64 

60 

58 

61 

45 

48 

43 

23 

23 

30 

11 

32 

101 

73 

78 

93 

«. 

90 

85 

65 

45 

42 

43 

35 

28 

12 

Mean 

36 

51 

59 

83 

97 

106 

104 

93 

77 

67 

68 

60 

35 

31 

22 


( ) = Interpolated [ ] =Not used m the mean 






Declination Records, Cape Chelyuskin and Four Pillar Island 383 


October 5, 1918, to Aug%t8t 9, 1919 — Continued 


[The tabular values are average values for sucoessi've periods of one hour as indicated local mean tune] 


Day 

1 5»^16»‘ 

16*>-17h 

ITi^lSh 

18»»-19t 



21l^22t 

22b-23»» 

23»^24i» 

Magnetic 

character 

Mean 

Maximum 

Mimmum 

Range 

mo 

/ 

/ 

/ 

/ 

/ 

/ 

t 

t 

/ 


/ 

h 

m 

/ 

h 

m 

/ 

/ 

Mar 1 

32 

54 

43 

42 

-114 

- 32 

- 2 

- 1 

23 

2 

47 

7 

34 

490 

19 

20 

-241 

731 

2 

35 

30 

32 

17 

164 

- 67 

23 

- 52 

29 

2 

41 

19 

13 

499 

20 

28 

-192 

691 

3 

38 

7 

23 

34 

84 

112 

- 99 

-124 

207 

2 

61 

20 

54 

426 

22 

55 

-366 

792 

t 

10 

21 

37 

32 

KEFK 

mm 

12 

- 12 

23 

2 

60 

6 

58 

134 

22 

03 

-237 

371 

6 

JO 

38 

33 

33 


KB 

44 

- 2 

33 

1 

49 

1 

24 

347 

22 

15 

- 65 

402 

6 

38 

38 

39 

46 

mSm 


23 

28 

42 

2 

62 

7 

30 

443 

10 

46 

- 62 

505 

7 

37 

35 

34 

46 

WSm 


37 

58 

38 

1 

67 

5 

48 

420 

11 

57 

- 8 

428 

8 

7 

13 

- 21 

27 


mM 

27 

73 

49 

1 

52 

2 

35 

265 

17 

30 

- 94 

359 

9 

32 

42 

40 

43 

42 

42 

43 

36 

39 

1 

51 

3 

04 

157 

23 

42 

10 

147 

10 

35 

34 

40 

39 

40 

39 

38 

40 

41 

0 

46 

0 

09 

99 

16 

40 

31 

68 

11 

13 

14 

23 

34 

33 

37 

41 

34 

38 

0 

39 

8 

28 

68 

16 

62 

4 

64 

12 

20 

21 

38 

42 

29 

13 

31 

7 

43 

1 

38 

9 

42 

131 

22 

36 

- 21 

152 

13 

30 

29 

32 

38 

35 

31 

29 

22 

64 

1 

50 

23 

08 

216 

22 

58 

14 

202 

14 

12 

23 

19 

- 15 

- 16 

- 39 

1 


9 

2 

40 

21 

17 

238 

21 

22 

-141 

379 

16 


34 


38 

42 


37 


16 

2 

47 

3 

05 

337 

17 

37 

- 73 

410 

16 

8 

1 

12 

23 

- 66 

- 44 

- 27 

rntm 

23 

1 

32 

4 

58 

158 

19 

26 

- 89 

247 

17 

23 

0 

- 1 

8 

21 

39 

47 

43 

44 

1 

71 

7 

40 

238 

17 

32 

- 34 

272 

18 

37 

40 

43 

44 

44 

40 

43 

45 

34 

0 

48 

22 

57 

127 

23 

39 

10 

117 


33 

27 

23 

31 

30 

32 

18 

- 8 

5 

0 

38 

23 

22 

98 

23 

00 

-105 

203 

20 

23 

32 

33 

2 

- 10 

- 32 

- 84 

1 

- 20 

2 

47 

6 

06 

424 

21 

14 

-231 

655 

21 

59 

65 

14 

40 

79 

35 

11 

13 

- 44 

2 

93 

5 

40 

846 

23 

49 

-274 

1120 

22 

37 

1 

34 

98 

- 3 

-116 

- 9 

0 

44 

2 

61 

19 

31 

598 

19 

42 

-286 

883 

23 

JJ 

37 

11 

- 15 

0 

- 30 

- 1 

- 22 

25 

2 

55 

3 

20 

352 

21 

54 

-121 

173 

24 

33 

JO 

34 

42 

43 

40 

37 

34 

34 

1 

46 

4 

00 

111 

13 

56 

— 1 

112 

25 

22 

24 

3 

. 24 

4 

13 


msM 

72 

1 

46 

23 

05 

331 

23 

49 

- 80 

411 

26 

32 

9 

30 

25 

28 

18 




1 

44 

4 

57 

167 

22 

08 

- 22 

179 

27 

23 

23 

21 

21 

1 

- 10 



23 

1 

41 

2 

12 

187 

21 

10 

- 44 

231 

28 

44 

43 

6 

21 

44 

14 

- 32 


74 

2 

37 

20 

07 

287 

22 

18 

-124 

411 


12 

35 

29 

13 

35 

12 

9 


18 

2 

46 

3 

11 

237 

20 

61 

- 80 

317 

.10 

23 

5 

22 

18 

1 

24 

18 

B9 

- 11 

2 

55 

7 

33 

323 

0 

01 

-148 

471 

31 

28 

28 

- 19 

14 

27 

- 60 

- 48 

■■ 

31 

2 

41 

20 

18 

372 

20 

42 

-222 

594 

Mean 

27 

27 

23 

27 

29 

12 

10 

10 

34 


49 7 


294 


-106 

400 

immm 



















Apr 1 

20 

21 

9 

45 

32 

33 

33 

22 

28 

1 

47 

6 

30 

199 

17 

40 

- 6 

204 

2 

27 

27 

29 

23 

29 

34 

34 

23 


1 

44 

4 

05 

163 

21 

11 

- 17 

180 

3 

28 


27 

32 

34 

23 

25 

- 9 

23 

0 

41 

21 

45 

92 1 

22 

38 

- 68 

160 

4 

15 


10 

28 

10 

34 

23 

- 5 

42 

1 

41 

20 

22 

154 

21 

58 

- 88 

242 

5 

34 


34 

34 

35 

38 

36 

39 

40 

0 

43 

6 

50 

72 

14 

53 

24 

48 

6 

- 6 


11 

20 

- 6 

9 

12 

- 10 

19 

1 

33 

23 

36 

169 

16 

16 

- 51 

220 

7 

23 


34 

38 

32 

23 

29 

34 

39 

2 

45 

7 

25 

292 

0 

03 

- 77 

369 

8 

12 


21 

- 18 

- 6 

23 

23 

20 

23 

2 

39 

18 

04 

333 

18 

22 

- 85 

418 

0 

- 3 

- 6 

3 

14 

12 

1 

- 37 

25 

37 

1 

44 

5 

34 

149 

21 

20 

-161 

310 

10 

1 

12 

- 1 

0 1 

23 

33 

7 

21 

23 

1 

60 

6 

67 

320 

21 

34 

- 1 

321 

n 

14 

12 

20 

16 

35 

35 

- 8 

- 13 

3 

1 

48 

0 

43 

257 

21 

48 

- 80 

337 

12 

- 7 

14 

24 

9 

- 6 

- 18 

- 64 

- 35 

- 12 

1 

43 

1 

48 

212 

21 

15 

- 89 

301 

1) 

29 

23 

25 

28 

31 


32 

35 

38 

1 

60 

8 

05 

123 

16 

42 

12 

111 

14 

)() 

27 

27 

25 

33 

34 

36 

38 

40 

0 

47 

4 

38 

132 

18 

18 

18 

114 

15 

27 

25 

20 

24 

24 

27 

26 

13 

22 

0 

38 

3 

57 

66 

22 

56 

- 7 

72 

16 

1 J 

0 

13 

21 

23 

- 11 

- 26 

- 80 

- 10 

1 

34 

5 

29 

192 

22 

37 

-172 

364 

17 

21 

11 

0 

- 52 

-191 

- 44 

- 32 

49 

42 

2 

47 

22 

27 

241 

19 

62 

-383 

624 

18 

25 

13 

7 

39 

14 

38 

4 

- 8 

- 20 

2 

68 

4 

35 

330 

22 

30 

-132 

462 

10 

25 

1 J 

— 8 

110 

12 

40 

31 

34 

32 

2 

61 

4 

37 

328 

17 

36 

- 42 

370 

20 

28 

22 

2J 

11 

13 

42 

35 

2J 

- 10 

1 

58 

7 

01 

337 

23 

48 

- 64 

J91 

21 

— 2 

- 18 


- 21 

- 23 

1 


9 

- 21 

2 

59 

4 

00 

64b 

19 

38 

-126 

772 

22 

11 

16 

- 2 

23 

,J4 

20 

1 

12 

27 

1 

60 

5 

56 

27b 

17 

40 

- 59 

335 

2i 

21 

21 

12 

2J 

12 

30 

9 

- 2 

- 65 

33] 










25 

20 

12 

21 

14 


13 

12 

i 

25 

1 

43 

5 

31 

163 

22 

51 

- 29 

192 

26 

28 

27 

27 

27 

23 

34 

19 

12 

22 

0 

42 

5 

20 

90 

22 

58 

- 9 

99 

27 

27 


11 

21 

22 

28 

30 

22 

20 

0 

41 

5 

06 

77 

22 

42 

- 1 

78 

28 

23 

20 

23 

23 

33 

31 

23 

21 

31 

1 

60 

6 

08 

176 

22 

03 

7 

169 

29 

22 

22 

10 

0 

21 

22 

9 

17 

- 16 

1 

35 

3 

04 

90 

23 

13 

— 60 

140 

30 

14 

- 3 

12 

23 

14 

4 

18 

23 

34 

1 

40 

3 

00 

168 

20 

49 

- 35 

203 

Mean 

19 

16 

16 

20 

13 

■ 

12 

12 


■ 

m 

■ 

B 

■ 

■ 

B 


C ^^Interpolated 


f l=Not used in the mean 
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Maud Expedition Results, 1918-1925 


Table 17 — Hourly Values of Declination at Cape Chelyushtn^ 

[26® East Pl-us Tabular Quantities] 



f ] ««Not \u9ed in the mean 

















Declination Records, Cape Chelyuskin and Four Pillar Island 385 


October 5, 1918^ to August 1919 — Continued 


[The tabular values are average values for successive periods of one hour as indicated local mean time] 


Day 

itjh-ieh 

16h_i7h 

17h_i8i> 

18i>--19»» 

19h-20»> 

20b- 21b 

21b-22b 

22b-23b 

23b-24b 

Magnetic 

character 

Mean 

Maximum 

Mmimum 

Range 

1919 

/ 


/ 



/ 


/ 

/ 


/ 

h 

m 

f 

h 

m 

f 

r 

May 1 

23 

21 

15 

14 

30 

25 

11 

7 

19 

1 

42 

4 

68 

148 

22 

60 

- 5 

153 

2 

12 

1 

1 

- 8 

7 

- 77 

65 

- 69 

- 57 

2 

29 

21 

27 

468 

21 

07 

-176 

644 


78 

60 

25 

- 28 

- 17 

14 

8 

- 77 

- 7 

2 

85 

4 

50 

415 

22 

45 

-139 

554 

4 

21 

31 

22 

15 

34 

15 

30 

- 2 

- 24 

1 

56 

6 

00 

308 

23 

15 

- 72 

380 

*) 

18 

21 

- 21 

- 19 

- 97 

- 10 

3 

10 

29 

2 

67 

4 

12 

412 

19 

18 

-166 

578 

6 

- 1 

- 11 

1 

23 

9 

- 15 

- 19 

0 

1 

1 

50 

5 

32 

232 

20 

32 

-117 

349 

7 

1 

11 

27 

21 

27 

21 

10 

28 

32 

1 

51 

5 

51 

192 

16 

20 

- 13 

205 

S 

10 

12 

23 

33 

14 

38 

31 

29 

9 

1 

47 

6 

15 

174 

23 

51 

- 10 

184 

0 

2 

14 

10 

13 

33 

31 

23 

12 

20 

0 

44 

6 

10 

169 

18 

26 

- 2 

171 

10 

9 

4 

- 12 

- 13 

- 51 

- 39 

1 

- 10 

23 

1 

32 

6 

34 

' 198 

20 

06 

-170 

368 

11 

32 

31 

34 

34 

43 

38 

37 

36 

42 

1 

46 

0 

04 

139 

16 

25 

27 

112 

12 

22 

17 

12 

11 

0 

3 

- 13 

- 9 

- 2 

0 

36 

5 

65 

79 

23 

28 

- 46 

125 

13 

- 10 

- 29 

- 9 

12 

- 10 

- 42 

- 39 

- 27 

14 

2 

62 

12 

00 

197 

20 

52 

-182 

379 

14 

16 

- 27 

- 36 

14 

- 28 

- 96 

- 9 

25 

15 

2 

44 

3 

30 

281 

20 

18 

-224 

605 

15 

18 

- 8 

9 

22 

23 

11 

- 67 

1 

1 

2 

55 

4 

51 

569 

1 

16 

-152 

711 

16 

14 

IS 

12 

12 

18 

8 

67 

- 6 

20 

1 

47 

4 

20 

168 

22 

18 

-134 

302 

17 

19 

28 

10 

14 

5 

8 

-102 

- 35 

- 35 

1 

40 

6 

02 

210 

21 

39 

-206 

416 

18 

4 

7 

12 

0 

5 

5 

34 

45 

30 

2 

66 

3 

04 

640 

20 

36 

- 36 

676 

10 

20 

22 

20 

21 

32 

13 

- 10 

- 10 

7 

1 

39 

4 

32 

134 

22 

00 

- 32 

166 

20 

23 

30 

30 

22 

34 

40 

33 

9 

17] 










22 

21 

31 

34 

22 

20 

29 

22 

37 

38] 










23 

35 

14 

33 

25 

3 

- 27 

- 19 

- 21 

1 

2 

59 

6 

12 

234 

20 

10 

- 77 

311 

24 

67 

1,1 

- 10 

- 10 

-132 

-159 

-121 

- 79 

17 

2 

28 

6 

55 

179 

20 

26 

-237 

416 

25 

1 

14 

8 

- 29 

12 

1 

- 17 

10 

- 32 

2 

67 

7 

27 

363 

23 

45 

-172 

535 

26 

12 

20 

15 

- 56 

-106 

- 99 

-144 

-108 

- 62 

1 

16 

8 

09 

130 

21 

31 

-177 

307 

27 

22 

12 

- 25 

~ 10 

- 44 

- 6 

- 10 

- 5 

t 

1 

37 

6 

47 

231 

20 

18 

- 76 

306 

28 

22 

1 

- 9 

3S 

11 

- 5 

20 

- 12 

- 20 

1 

36 

4 

27 

104 

23 

01 

- 90 

194 

29 

2S 

25 

10 

14 

10 

12 

34 

27 

28 

1 

48 

6 

12 

137 

23 

06 

10 

127 

10 

17 

20 

11 

21 

23 

22 

0 

23 

14 

0 

42 

4 

07 

93 

21 

30 

- 13 

106 

n 

14 

12 

13 

21 

22 

34 

12 

13 

22 

0 

48 

5 

26 

142 

21 

30 

- 16 

168 

Moan 

19 

14 

8 

8 

- 4 

- 9 

- 6 

- 7 

4 


46 3 


237 


- 97 

334 

1919 



















Jun 1 

22 

22 

6 

S 

13 

14 

27 

18 

27 

0 

42 

4 

32 

101 

18 

14 

0 

101 

2 

22 

14 

13 

14 

11 

19 

17 

14 

39 

0 

49 

5 

55 

166 

17 

58 

- 22 

188 

1 

21 

15 

14 

21 

22 

27 

31 

25 

26 

1 

62 

6 

67 

200 

17 

09 

11 

189 

4 

11 

23 

21 

21 

24 

28 

28 

21 1 

22 

0 

45 

7 

12 

107 

14 

36 

- 19 

126 

5 

21 

23 

21 

K) 

14 

34 

24 

18 

1 

0 

43 

7 

38 

85 

23 

27 

- 13 

98 

6 

11 

21 

19 

14 

12 

17 

- 10 

15 

6 

0 

44 

3 

26 

147 

21 

40 

- 24 

171 

7 

23 

12 

21 

23 

34 

52 

16 

21 

22 

0 

48 

6 

00 

171 

21 

36 

9 

162 

8 

24 

27 

12 

32 

27 

27 

33 

32 

33 

0 

45 

6 

34 

110 

14 

42 

9 

101 

9 

0 

11 

21 

- 15 

- 6 

- 11 

- 60 

- 46 

- 10 

1 

36 

5 

04 

127 

21 

55 

-111 

238 

10 

- 22 

- 9 

14 

- 7 

- 36 

- 68 

- 21 

- 11 

4 

1 

64 

6 

48 

495 

20 

33 

-114 

609 

11 

1 

- 20 

- 1 

- 9 

35 

- 19 

- 13 

- 13 

- 11 

1 

42 

4 

08 

265 

20 

56 

-121 

386 

12 


1 0 

- 1 

- 1 

- 9 

- 9 

- 17 

- 6 

8] 










11 

0 

- 28 

1 

0 

- 45 

- 55 

- 28 

8 

1 

1 

47 

6 

26 

279 

20 

42 

-t289 

568 

11 

16 

11 

- 5 

11 

14 

11 

11 

3 

11 

21] 










16 

22 

21 

17 

15 

28 

32 

32 

23 

9 

0 

51 

6 

32 

183 

23 

40 

3 

180 

17 

- 6 

10 

21 

11 

21 

1 

0 

1 

2 

0 

47 

5 

27 

190 

21 

22 

- 30 

220 

18 

10 

24 

29 

U 

14 

41 

15 

29 

40 

0 

49 

10 

45 

123 

11 

48 

18 

105 

19 

21 

21 

27 


31 

11 

14 

14 

32 

0 

5b 

5 

47 

178 

15 

17 

14 

164 

20 

23 

26 

28 

24 

21 

21 

22 

28 

31 

0 

43 

5 

48 

69 

21 

08 

14 

65 

21 



















22 

12 

31 

27 

21 

25 

22 

32 

11 

- 15] 










21 

4 

14 

18 

- 14 

- 10 

21 

19 

- 25 

- 24 

2 

52 

5 

58 

387 

19 

05 

- 59 

446 

24 

- 12 

- 0 

- 13 

- 10 

12 

- 5 

- 12 

- 30 

- 16 

2 

63 

5 

20 

368 

21 

40 

- 52 

420 

26 



















26 

22 

21 

8 

- 7 

11 

9 

- 3 

21 

38] 










27 

23 

20 

22 

11 

11 

12 

18 

12 

0 

0 

45 

4 

04 

97 

23 

45 

- 13 

110 

28 

11 

22 

21 

21 

21 

28 

29 

34 

34 

0 

62 

b 

30 

153 

16 

40 

3 

150 

20 

— 1 

9 

- 5 

2 

- 22 

- 42 

- 45 

- 66 

- 62] 










10 

22 

20 

23 

22 

28 

25 

22 

27 

33 

0 

43 

4 

00 

108 

21 

12 

17 

91 

Moan 

14 

13 

17 

12 

16 

14 

11 

11 

14 


48 6 


187 


- 35 

222 


[ ] » Not used in the mean 
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Maud Expedition Results, 1918-1925 


Table 17 — Hourly Values of Dechnation at Cape Chelyuekin, 

{26® East Plus Tabular Quantities] 



Table 18— ilfean MontMy Values of East Dedinalton at Cape Chelyuskin 


Month 

Mean declination (26°+ ) 

Number of days 

All 

dasrs 

Days with character-number 

All 

days 

Days with chaiacter-number 

0 

1 

2 

0 

1 

2 

1918 

r 

/ 

r 

f 





October 

57 

55 

58 

56 

16 

1 

9 

ft 

November 

50 

46 

47 

58 

21 

5 

o 

*7 

December 

1919 

53 

45 

48 

63 

23 

4 


9 

January 

47 

42 

46 

55 

25 

6 

13 

ft 

February 

54 

47 

40 

59 

28 

6 

7 

16 

March 

50 

43 

49 

52 

31 

4 

12 

15 

April 

46 

42 

46 

53 

28 

6 

16 

ft 

May 

46 

42 

42 

54 

28 

4 

14 


June 

40 

47 


58 

22 

15 

5 

2 

July 

39 

32 

44 

35 

22 


13 

1 

August 

36 


36 


6 


6 


Means and sums 









October to March 

52 

45 

49 

57 

144 

26 

00 

58 

April to August 

45 

42 

43 

53 

■li!« 

33 

54 

19 

All days 

40 

43 

46 

56 

250 

59 

114 

77 
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October 3, 1918, to August 9, 1919 — Concluded 


[Tho tabular values arc ucrage values for successive periods of one hour as indicated local mean time] 


Day 

15h_i6ii 

16t«-17i‘ 

17b-i8h 

18h-19i« 

19h-20i^ 

20h-21fi 

21^22^ 

22h-23*^ 

231-24^ 

Magnetic 

character 

Mean 

^laximum 

Minimum 

Range 

19J9 

Tul 1 

/ 




/ 


/ 

t 

f 


t 


/ 

h 

m 

/ 

h 

m 

' 

' 

8 



[~ 9 


13 

- 2 

3 

- 9 

- 28 

— 

28] 










9 

6 

- 20 

- 6 

— 

8 

- 5 

- 3 

5 

- 20 


0 

1 

47 

5 

32 

299 

17 

05 

- 73 

372 

10 

20 

16 

20 


lb 

4 

4 

14 

38 

— 

3 

1 

53 

fa 

09 

299 

23 

52 

- 18 

317 

11 

14 

- 6 

25 


15 

25 

16 

- 4 

- 12 

— 

17 

1 

33 

5 

28 

112 

23 

08 

-107 

219 

12 

13 

10 

2 


5 

2 

- 28 

4 

13 


2 

1 

45 

5 

30 

204 

20 

10 

- 44 

248 

13 

25 

16 

10 


4 

4 

- 7 

- 2 

- 28 

— 

16 

1 

40 

5 

32 

172 

22 

18 

- 47 

219 

14 

13 

3 

7 


37 

- 15 

13 

18 

26 


27 

1 

40 

5 

10 

214 

18 

33 

- 65 

279 

K) 

23 

25 

25 


23 

23 

21 

25 

31 


33 

0 

47 

6 

18 

170 

20 

43 

14 

156 

lb 

18 

7 

25 


4 

0 

- 27 

- 19 

12 


23 

0 

34 

4 

20 

80 

21 

03 

-101 

181 

17 

7 

14 

12 


8 

“ 16 

- 12 

- 45 

- 45 

— 

42 

1 

33 

6 

52 

140 

23 

54 

- 97 

237 

18 

4 

- 19 

3 

— 

26 

2 

- 38 

- 10 

- 10 


10 

1 

44 

5 

50 

316 

0 

30 

-115 

430 

19 

24 

24 

24 


25 

31 

25 

15 

25 


(31) 

1 

58 

6 

34 

181 

21 

45 

12 

169 

20 

30 

27 

24 


23 

23 

20 

14 

- 3 


7] 










21 

29 

22 

29 


23 

19 

20 

24 

26 


30 

1 

45 

4 

30 

126 

20 

02 

15 

111 

22 

- 14 

- 37 

- 26 

— 

27 

- 1 

- 26 

- 17 

- 27 

— 

32 

1 

33 

6 

53 

251 

16 

24 

- 58 

309 

23 

12 

- 1 

- 25 

— 

34 

- 31 

- 28 

- 60 

- 44 


19 

2 

35 

8 

02 

277 

21 

40 

- 95 

372 

24 

- 3 

25 

8 

— 

31 

16 

- 3 

8 

13 


6 

1 

47 

6 

30 

224 

18 

21 

- 50 

274 

25 

42 

34 

18 


19 

25 

19 

18 

7 


5 

1 

48 

6 

42 

186 

22 

20 

- 34 

220 

26 

17 

8 

- 11 

— 

14 

2 

18 

7 

9 


2 

0 

35 

3 

42 

142 

18 

10 

- 36 

178 

27 

- 26 

0 

- 11 

— 

3 

3 

- 1 

- 12 

0 


3 

0 

23 

5 

03 

105 

17 

07 

- 28 

133 

28 

6 

6 

- 4 


6 

19 

3 

2 

10 


24 

0 

29 
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on the days which are most disturbed and the smallest on qmet days This feature is 
repeated in every single month in which days of all character-numbers are represented 
except in October and July, but in October there is only one quiet day and m July only 
one which is very disturbed For the whole period November to June we find in every 
tnonth the same relation between the mean value of the decimation and the magnetic 
charactei ot the day, namely, a decrease of the easterly decimation accompames a 
decrease in the violence and magnitude of the magnetic disturbance It may also be 
noted that within each group thete is still less evidence of an annual variation than m the 
means of all days 

According to the nght-hand part of Table 18, containmg the number of days withm 
each group for every month, the months of February and March appear to be the most 
disturbed and June and July the least disturbed months 

(6) diurnal variation of declination 

When with the diurnal variation of the magnetic decimation, it is customary 

to pubhsh the mean hourly values derived from all days of the month and referred to both 
L M T andG M T and also for every month to give mean hourly values referred to 
G M. T from five selected qmet days and five selected disturbed days, preferably from 
those which are known as the international days and hsted in the pubhcations issued by the 
De Blit Observatory The observations at Cape Chelyuskm are, however, too mcomplete 
to be treated m this way, but it is possible to brmg out the characteristic features of 
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the diurnal variation and the influence of the disturbances by first discussing the mean 
hourly values derived from all days and then groupmg the days according to the mag- 
netic character-number 0, 1, or 2 All values will be referred to L M T only, but as the 
time difference from Greenwich is very close to 7 hours (7** 02“ 40*), the L M T can be 
changed to G M T with suflScient accuracy by subtractmg 7 hours 

When discussing the diurnal variation of the dechnation at Cape Chelyuskin, the 
general Imes wiU be followed which C Chree has selected for analyzing the magnetic 
observations of the Australasian Antarctic Expedition of 1911-14 * 

Table 19 — Diurnal Inequality of Declination at Cape Chelyuskin (hourly departures from mean values for all day^) 


[The tabular values are average values for successive jienods of one hour as indicated local mean time] 


Month 

0M>» 

lii_2li 

2^-3^ 

3h_4h 

4h_6k 

5M'‘ 

6^7^ 

7h_gh 

8^9^ 

9^10'“ 




1918 

f 

! 

/ 

/ 

/ 

/ 

/ 

/ 

/ 


/ 

/ 

t 

October 

4 

7 

27 

32 

46 

66 

59 

45 

9 

- 5 

- 4 

- 8 

-11 

November 

12 

21 

21 

33 

39 

53 

47 

16 

- 1 

-11 

-13 

-14 

-16 

December 

-11 

11 

22 

26 

67 

65 

42 

21 

4 

- 5 

-16 

-18 


-20 

1919 












January 

+ 1 

- 5 

14 

28 

33 

36 

35 

23 

8 

- 6 

-13 

-19 

-18 

February 

-20 

- 3 

15 

28 

38 

47 

48 

37 

31 

7 

-10 

-18 

— 19 

March 

-14 

1 

21 


43 

65 

59 


37 

17 

1 

- 6 

-16 

April 

-10 

5 

13 

37 

51 


58 

47 

31 

21 

12 

4 

-11 

May 

-25 

-12 

6 

41 

71 

77 

80 

72 

39 

35 

22 

14 

4 

June 

-26 

- 8 

7 

39 

52 

79 

80 

62 

48 

29 

11 

- 4 

-11 

July 

-27 

-11 

11 

31 

67 

79 

80 

58 

40 

26 

12 

4 

- 5 

August “ 

-21 

- 6 

16 

36 

56 

73 

76 

55 

34 

17 


2 

- 6 

September ® 

-12 

0 


35 

52 

67 

66 

45 

25 

6 

3 

- 3 

- 8 

October-March 

- 5 

5 


30 

43 

54 

48 

32 

15 

0 

- 9 

— 14 

— 16 

Apnl-September 

-20 

- 5 


36 

56 

72 

73 

56 

36 

22 

12 

3 

— 6 

Year 

-12 

0 


33 

50 

63 

61 

44 

25 

11 

1 

- 6 

-11 

Month 

13i‘-14>' 


16M6'' 

16^-17** 

17M8'' 

18M9'‘ 




22^-23^" 

23>^24'' 

Range 

Average 

departure 

1918 

r 

/ 

t 

t 

/ 

/ 

/ 

/ 

/ 

/ 

/ 


f 

October 

-16 

-15 

-19 

-21 

-24 

-27 

-20 

-43 

-36 

-19 

- 7 

102 

23 3 

November 

-15 

-12 

- 6 

- 2 

- 8 

-12 

I -20 

-26 

-33 

-28 

- 7 

86 

19 8 

December 

1919 

-17 

-17 

-13 

- 7 

- 9 

-20 

1 -12 

-19 

-10 

-22 

-25 

90 

20 4 

January 

-17 

-17 

-13 

-11 

-13 

- 8 

- 4 

- 9 

- 7 

-14 

- 1 

55 

14 7 

February 

-22 

-24 

-21 

-18 

-16 

- 1 

- 9 

-10 

-20 

-26 

-24 

74 

21 8 

March 


-25 

-23 

-23 

-27 

-23 

-21 

-38 

-40 

-40 

-16 

105 

27 2 

April 

-16 

-24 

-27 

-31 

-30 

-26 

-33 

-25 

-34 

-34 

-27 

94 

27 8 

May 


-21 

-27 

-32 

-38 

-38 


-55 

-52 

-53 

-42 

135 

38 2 

June 

-18 


-36 

-36 

-32 

-37 

-33 

-35 

-38 

-38 

-36 

118 

34 3 

July 

-15 

-22 

-27 

-32 

-34 

-41 

-36 

-41 

-40 

-37 

-32 

121 

33 2 

August “ 

-14 

-22 

-26 


-32 

-38 

-37 

-44 

-42 

-38 

-28 

120 

31 6 

September “ 

-15 

-18 

-21 

-25 

-26 

-32 

mm 

HI 

-38 

-33 

-21 

1^07 

26 7 

October-March 

-18 

-18 

-16 

-14 

-16 

-15 

-14 

-24 

-24 

-26 

-13 

79 

20 3 

Aprd-September 

-14 

-23 

-27 

-31 

-32 

-35 

-36 

-40 

-41 

-39 

-31 

114 

31 6 

Year 

-16 

-21 

-22 

-22 

-24 

-25 

-25 

-32 

-32 

-32 

-22 

95 

26 1 


® Interpolated 


(7) DIXJUNAL VABIATION DERIVED PROM ALL DAYS 

Table 19 contains the mean hourly departures from the mean of the month derived 
from all days of the ten months October 1918 to July 1919 The values have not been 
corrected for non-cychc changes, and these are not entered m any tables, because the 
observations are too mcomplete to allow computation of the non-cychc changes for every 

» C Chhbii, Analyas and Disoussion of Magnetograph Curves Australasian Antarotie Expedition, 1911-14 Scien- 
tific Beports, Senes B, Vol I, Part 11 
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month Almost every month contains days on which the curve has faded out around 
midmght While it is possible to determine or extrapolate the value for the last hour of 
the day, yet it is not possible to extend the extrapolation to the first hour of the follow-, 
mg day, which must be known m order to compute the non-cyclic change This, how- 
ever, IS found to be very small in the few complete months, and for this reason the 
knowledge of the value for every month scarcely would be of any importance The few 
values in August have been omitted, but instead mean hourly departures have been 
interpolated for the two missmg months August and September m order to obtain monthly 
values for a complete year The interpolation has been made graphically by plottmg 
the ten observed monthly values for every hour and drawmg a smooth curve representmg 
the annual variation of the departures for every hour From these curves the values 
for the missmg months were read The process is somewhat arbitrary, but the mter- 
polated values are undoubtedly sufiiciently accurate to fulfill their purpose The last 
two columns of the table contam the ranges and the average departures Quantities 
with a nunus sign are hourly departures to westward, others are to eastward 



The diurnal variation shows great irregulanties from month to month as could 
be expected, considermg the very great variation of the decimation which occurs at this 
station The irregularities to a great extent are smoothed in the means for the winter 
October to March, the summer Apnl to September, and the year, which are entered at 
the bottom of the table These mean values are represented graphically in Figure 20, m 
which curves which have been computed from the results of the harmomc analysis are 
entered We find m both seasons a rapid mcrease of the decimation between midnight 
and 6", when the pronounced mornmg maximum is reached, a rapid decrease between 
O'* and !!>>, and later a more or less irregular decrease until the mirnTmiTn value is 
reached between 21** and 22'*. In winter, however, the morning maximum is reached 
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somewhat earlier than m summer, and, furthermore, we find m wmter a secondary maxi- 
mum and minimum at about 18** and 14** 5, but these secondary extremes m summer 
are suppressed by a stronger development of the primary extremes An mspection of 
the values from the single months leaves no doubt as to the reality of the features, which 
will find further confirmation when the diurnal variation at this station is compared 
with the variation at neighbormg stations 

From Table 19 we find that the ratio between summer and wmter range is 1 44 and 
between summer and wmter average departures is 1 56 


Table 20 — Ihurnal Inequality of Dediriation at Cape Chelyushn on Days of Different Magnetic Character’-Number^ 

(hourly departures from mean values) 

[The tabular values are average values for successive periods of one hour as indicated local mean time] 


Magnetic 

oliaracter 


Qh-lh 

lii_2h 

2h-3h 

3h-4h 

4h-5h 

5h-6^» 

6h-7i» 

7h_8h 

8h-9h 

Qh-iOh 


llfi-12J» 




/ 

/ 

/ 

/ 

/ 


/ 

t 

t 

/ 


f 

r 


Dot to Mar 

2 

6 

9 

12 

15 

21 

20 

9 

7 

1 

- 2 

- 4 


0 

Apr to Aug 

-13 

- 3 

9 

29 

39 

49 

46 

3b 

26 

19 

10 

1 



Oct to Aug 

- 6 

1 

9 

22 

29 

37 

35 > 

24 

18 

11 

5 

- 1 

- 6 


'Oct to Mar 

- 7 

9 

22 

27 

39 

IS 

40 

29 

13 

0 

- 4 

- 9 

- 3 

1 

Apr to Aug 

-20 

- 3 

15 

36 

63 

83 

85 

61 

36 

23 

13 

0 

- 7 


Dot 0 Aug 

-13 

4 

19 

32 

50 

65 

62 

45 

24 

11 

4 

- 5 

-10 


'Oct to Mar 

- 9 

- 1 

21 

39 

58 

74 

69 

47 

25 

3 

-16 

-23 

-25 

2 

sApr to Aug 

-37 


0 

57 

87 

93 

89 

96 

66 

63 

29 

24 

2 


Oct to Aug 

-16 

- 6 

16 

43 

65 

79 

74 

59 

35 

15 

- 6 

-11 

-18 


'Oct to Mar 

- 7 

4 

19 

29 

42 

53 

48 

32 

16 

1 

-- 8 

-14 

-17 

AH days 

Apr to Aug 

-21 

- 6 

10 

37 

59 

73 

73 

59 

38 

27 

14 

4 

- 6 


,Oct to Aug 

-13 

- 1 

15 

32 

49 

62 

58 

44 

25 

12 

1 

- 7 

-12 

Magnetic 

character 

Period 

13h-14h 

14b-i5h 

15i»~16h 

16h-i7h 

17i^l8i‘ 

18^-191* 

19b--20i» 

20h--21l» 

21h-22h 



Range 

Average 

departure 



/ 


f 

/ 

/ 

t 

t 

/ 

/ 

/ 

/ 

/ 

/ 


Oct to Mar 

- 7 

- 8 

- 9 

- 9 

- 9 

- 6 

- 7 

- 7 

-10 

-10 

- 9 

31 

8 5 

0 

■ Apr to Aug 

-13 

-19 

-23 

-24 

-26 

-25 

-23 

-21 

-27 

-26 

-21 

76 

22 2 


Oct to Aug 

-10 

-14 

-16 

-17 

-18 

-17 

-16 

-14 

-19 

-18 

-16 

56 

15 8 


Oct to Mar 

-14 

-17 

-14 

-15 

-17 

-19 

-19 

-20 

-22 

-21 

-11 

70 

18 7 

1 

■ Apr to Aug 

-15 

-26 

-30 

-33 

-33 

-36 

-36 

-40 

-45 

-46 

-37 

130 

34 2 


Oct to Aug 

-14 

-21 

-21 

-24 

-24 

-27 

-27 

-29 

-33 

-32 

-23 

98 

25 5 


Oct to Mar 

-28 

-26 

-23 

-15 

-19 

-13 

-12 

-34 

-33 

-42 

-24 

110 

28 3 

2 

* Apr to Aug 

-14 

-26 

-34 

-45 

-50 

-53 

-75 

-69 

-60 

-61 

-49 

171 

49 3 


pet to Aug 

-24 

-26 

-25 

-23 

-26 

-23 

-28 

-42 

-39 

-43 

-30 

122 

31 3 


Oct to Mar 

-19 

-20 

-17 

-15 

-17 

-15 

-15 

-24 

-26 

-26 

-16 

70 

20 8 

All days 

■ Apr to Aug 

-15 

-24 

-29 

-33 

-34 

-36 

-39 

-40 

-42 

-42 

-36 

115 

33 2 


Oct to Aug 

-17 

-21 

-22 

-22 

-24 

-24 

-25 

-30 

-32 

-33 

-24 

96 

25 2 


(8) DITJRNAL VAEIATION ON DATS OF BIFFEBENT MAGNETIC CHABACTER 

In order to examine the influence of the disturbances upon the diurnal vanation. 
Table 20 has been prepared, here, as m Table 19, hourly departures to the westward are 
mdicated by minus signs. All complete days have been divided into three groups, 
accordmg to the magnetic character-numbers, and within each group the hourly mean 
values have been computed for the two intervals October to March and Aprd to August, 
as well as for the whole penod Correspondmg mean values derived from all days are 
entered at the bottom of the table Comparing the last-named values with those m 
Table 19, we find that the direct means m Table 20 of all observations from October to 
March agree well with the mean of the monthly mean values m Table 19, and so on We 
may, therefore, regard m Table 19 the mean values from the mterval October to March as 
representative for the wmter, the values from April to August as representative for the 
summer, and the values from the whole penod as vahd for the year 
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CHARACTER 0 
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Fia 21 — ^Diumal vanation of declination at Cape Chelyuskin, days with magnetic character-numbers 

0, 1, and 2, foi winter and for summer 
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Tn Figure 21 the winter and summer values for the three groups and all days have 
been plotted and curves based on the harmomc analysis have been drawn All curves 
have the same appearance, but the range of the diurnal variation m each season is much 
larger on disturbed than on quiet days In wmter the ratio between the ranges on dis- 
turbed and quiet days is 3 74, m summer it is 2 21 The correspondmg ratios for the 
average departures are 3 33 and 1 74, respectively. These figures show that the mflu- 
ence of ,the disturbances is almost twice as large in wmter as in summer Withm each 
group we find that the range mcreases from winter to summer, and this mcrease is most 
promment for the quiet days If we form the ratios between the summer and wmter 
ranges, we find for the groups 0, 1, and 2, respectively, 2 46, 1 71, and 1 45 Corre- 
spondingly, we find the following ratios between the average departures 2 61, 1 83, and 
1 74 From all observations we find smaller values, namely, for the ratio between the 
ranges, 1 46, and for that between the average departures, 1 60 This is partly due to 
the fact that m wmter we have a greater number of disturbed days than m summer, and 
this tends to mcrease the wmter range derived from aU. days and to decrease the summer 
range, thus reducmg the ratio. 
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Fia 22— Diurnal variation of declination at Cape Chelyuskin, days with magnetic character-numbers 

0, 1, and 2, for mean of year 


From Figure 21, furthermore, it is seen that the secondary maximum and minimum, 
which are found m wmter, are characteristic features of the disturbed days m wmter 
The secondary extremes are mdicated on all the six curves of Figure 21, but are 
conspicuous only on the wmter curve of the very disturbed days Only •withm this group 
IS present a marked difference m the appearance of the summer and -wmter curves 
Whether tb-ia feature is real or not, however, can not be decided from observations 
extendmg over less than one year 

The three curves in Figure 22 represent the diurnal variation of the decimation for 
the whole year for all days and for the days -with character-number 0, 1, or 2. In this 
figure the actual decimations and not the de'viations from mean have been entered m 
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order to bring out the fact that on the disturbed days the morning Tinn.TiTnnTn is far 
more pronounced than on the qmet days, while the difference m the development of 
the late afternoon mmimum is but smaU The very great values of the decimation m 
the mommg hours of disturbed days are responsible for the higher average value of the 
decimation found on these days 

(9) FOURIER CONSTANTS 

The computation of the Fourier cbnstants has been earned out to the fourth term 
of the formula 

D=D-\- ^"cn sin (nt+on) 

where the time t is reckoned from L M T , and where Ci and ai represent amphtude 
and phase-angle of the 24-hour term, ca and aa of the 12-hour term, c* and oa of the 8-hour 
term, and Ci and 04 of the 6-hour term 

The resulting amplitudes and phase-angles are entered m Tables 21 and 22 From 
Table 21 it is seen that the values vary more or less irregularly from month to month, 
but a few rules nevertheless are evident We find that the amphtude of the 24-hour 
wave shows an annual variation with a maximum in summer and a rmniTymrY^ ux wmter, 
while the phase-angle of this wave reaches a mmimum in summer and a mfl-yirmiTvi 
wmter The amphtude of the 12-hour wave shows no annual vanation, but the phase- 
angle leaches a mimmum in summer and a maximum m winter The vanations of 
the higher terms are too irregular to be considered trustworthy 


Tablb 21 — Founer Constants for Mean Monthly and Seasoned Vednea, L M T , at 
Cape Chelyuskm for AU Days 


Mcmth or aeason 

Cl 

ai 


• 

Oi 



cs 

at 

a 

04 

1918 

Octoboi 

dO 0 

0 

4 

4 

f 

15 2 

o 

307 

2 

f 

5 0 

o 

166 

t 

7 2 

0 

75 

November 

25 9 

11 

4 

21 0 

317 

8 

0 6 

83 

6 0 

76 

December 

WW 

27 1 

12 

9 

21 4 

296 

1 

6 8 

220 

2 4 

150 

January 

20 0 

22 

1 

13 4 

281 

1 

4 3 

196 

1 2 

80 

Fobruaiy 

27 8 

2 

7 

20 6 

267 

4 

3 0 

248 

3 4 

348 

March 

41 0 

354 

1 

17 5 

275 

0 

1 0 

129 

4 2 

52 

April 

41 6 

352 

7 

13 6 

276 

6 

3 5 

253 

2 2 

76 

May 

60 0 

341 

3 

18 5 

283 

2 

6 1 

217 

5 4 

106 

June 

51 7 

349 

4 

20 5 

263 

2 

6 0 

204 

2 4 

66 

July 

51 1 

346 

5 

18 2 

272 

6 

7 9 

198 

3 6 

104 

August (interpolated) 

48 8 

349 

0 

17 4 

283 

8 

6 4 

200 

4 3 

93 

September (interpo- 
lated) 

41 8 

354 

1 

17 0 

294 

3 

5 3 

196 

4 7 

86 

October to March 

29 3 

6 

4 

17 0 

291 

2 

3 0 

198 

3 2 

71 

April to Scptembei 

48 7 

348 

2 

17 1 

278 

7 

6 6 

209 

3 6 

88 

Year 

38 6 

355 

4 

17 1 

284 

8 

4 3 

205 

3 6 

82 


Turmng to Table 22, we find that these rules apply to the constants withm every 
group of magnetic characters 0, 1,'or 2, except the rule that the amphtude of the 12-hour 
wave remains constant throughout the year We find that this amphtude mcreases 
from winter to summer on the quiet or moderately disturbed days, but decreases on the 
very disturbed days If we form the ratio of the amphtudes of the 12-hour and 24-hour 
waves (Table 23), we find, that this ratio decreases from winter to summer withm every 
group, and, furthermore, that m wmter it mcreases with increasing disturbance, while 
m summer it remams practically constant In Table 23 the ratios for the whole year 
and for the means of all days have been entered also. 
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Table 22 — Fourier Constants for Complete Days, L M T , at Cape Chelyushn 


Magnetic 

character 

Period 

Cl 

ai 

Cl 

a2 

cs 

a3 

C4 

04 



/ 

0 

/ 

0 

/ 

o 

/ 

o 


[October to March 

12 4 

7 8 

5 4 

278 0 

1 1 

255 

1 6 

38 

0 

-{ April to August 

33 8 

351 4 

9 9 

268 7 

4 1 

234 

0 8 

114 


[October to August 

24 2 

355 0 

8 4 

276 9 

2 1 

241 

0 9 

75 


[October to March 

27 6 

5 5 

13 3 

297 2 

2 8 

208 

2 1 

86 

1 

s April to August 

53 2 

348 2 

20 5 

278 7 

6 5 

213 

5 0 

75 


[October to August 

39 4 

355 1 

16 4 

286 6 

4 6 

210 

3 4 

73 


'October to March 

38 9 

4 1 

27 2 

286 0 

3 0 

194 

6 0 

61 

2 

- April to August 

76 5 

340 3 

20 2 

274 9 

6 9 

202 

5 4 

162 


October to August 

46 9 

355 0 

25 1 

281 7 

4 4 

196 

3 9 

85 


October to March 

29 6 

5 1 

17 1 

288 5 

2 6 

206 

2 9 

60 

All days 

• April to August 

50 9 

347 2 

17 4 

275 9 

5 7 

214 

3 1 

101 


October to August 

38 0 

354 7 

17 3 

283 0 

4 0 

208 

2 9 

78 


Comparing the values from group to group m Table 22, we find that the amphtudes 
of all terms mcrease with mcreasmg disturbances, but the phase-angles remain practically 
constant 


T abT j B 23 — Roiio C2 /c. 


Season 

Group 

0 

1 

2 

All dasrs 

Winter 

0 44 

0 48 

0 70 

0 58 

Sunozner 

0 29 

*0 29 

0 27 

0 34 

Year 

0 36 

0 42 

0 54 

0 46 


(10) ABSOLUTE DAILY BANGES AND DAILY MAXIMA AND MINIMIA 

The absolute daily ranges at the Cape Chelyuskm station reached unusually high 
values, ranges exceedmg 10° being frequent and the greatest range on March 21, 1919, be- 
ing not less than 18° 40' Thanks to the very large scale-value, the trace was only twice 
mcomplete on account of excessively great variation, and in both cases the trace had the 
form of a distmct peak, the top of which could be extrapolated with considerable certamty. 


Table 24 — Absolute Range for Number of Days, L M T , when Range was between the Limits Stated at Cape Chelyuskin 


Month or period 


10_20 

2®-4° 

40 - 6 ° 

6°-8° 

8®-10® 

10'‘-12® 

Greater 
than 12® 

Sum 

1918 










October 

0 

0 

4 

5 

1 

2 

4 

0 

16 

November 

0 

0 

6 

7 

3 

3 

- 2 

0 

21 

December 

3 

1 

3 

5 

6 

3 

2 

0 

23 

1919 










January 

0 

2 


6 

, 1 

0 

2 

4 

26 

February 

2 

2 

8 

2 

6 

6 

1 

1 

23 

March 

0 

4 

6 

4 

9 

2 

2 

4 

31 

April 

1 

5 

8 

6 

6 

0 

1 

1 

28 

May 

0 

2 

9 

5 

5 

6 

2 

0 

28 

June 

1 

6 

10 

0 

3 

1 

1 

0 

22 

July 

0 

2 

12 

5 

3 


0 

0 

22 

August 

0 

0 

1 

4 

1 


0 

0 

6 

October to March 

5 

9 

37 


26 

16 

13 

9 

144 

April to August 

2 

16 

40 


18 

6 

4 

1 


October to August 

7 

24 

77 

49 

44 

22 

17 

10 

250 
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The wide hmits withm which the absolute ranges vary are seen from Table 24 
which gives the number of days when the absolute range lay between certain vSues 

^ m only 2 8 per cent of all cases and 
larger than 10 in 10 8 per cent of all cases Furthermore, it is seen that the very large 
ranges are absent m summer ^ 

Table 25 contains the mean, the maximum, the minimum absolute range for every 
month excluding the six da,ys of August 1919, and the ratio between the mean absolute 
range and the mean diurnal lange 


Table 25— Rangea,L M T , for AUComj^ Days at Cape CMytishn 


Yoar 

1918 

1919 


Month 

Oct 

Nov 

Deo 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Mean 

Mean 

Masamum 

Minrnium 

/ 

391 

716 

120 

/ 

342 

626 

163 

/ 

334 

696 

21 

/ 

332 

762 

61 

/ 

341 

847 

41 

/ 

400 

1120 

64 

/ 

272 

772 

48 

/ 

334 

711 

106 

/ 

222 

609 

56 

/ 

230 

430 

109 

/ 

320 

729 

78 

Katio 

Sunspot^ 

3 83 

3 98 

3 71 

6 04 

4 60 

3 81 

2 89 

2 48 

1 88 

1 90 

3 37 

numbers 

90 9 

93 2 

66 6 

51 1 

79 6 

66 5 

52 4 

83 5 

109 9 

67 8 

75 1 


The senes is too short to warrant drawing defimte conclusions regardmg a possible 
annual vanation in the occurrence of disturbances The values m Table 25 mdicate, 
however, that the disturbances are most violent m the equinoctial months and least 
violent in the summer The next to the last Ime in the table contains the ratios between 
the mean absolute range for every month and the range of the mean hourly values If 
this ratio is taken as a measure of the violence of the disturbances, the wmter appears 
to be decidedly the most disturbed season The last hne contains the mean sunspot- 
numbers derived from the days of every month from which the other means m the col- 
umns have been computed These values do not reveal any relation between the abso- 
lute ranges and the sunspot-numbers m the individual months, and the variation of the 
sunspot-numbers can not account for the annual vanation of the disturbances which is 
indicated by the absolute ranges This vanation is actually m good agreement with 
the results from long series of observations at other stations showing mfl-giTTin. m the 
equinoctial months, corresponding to a term dependmg upon the dechnation of the Sun, 
and giving higher values m December-January than m Jime-July, correspondmg to a 
term depending upon the distance between the Earth and the Sun 

Tables 26 and 27 show the number of cases m which the daily extremes occur 
m given time-intervals of two hours Comparmg the summer and wmter values withm 
each table, we find that the extremes show a much wider scattering in winter m sum- 

mer In winter the maximum occurs between 4’' and 8’* m only 33 per cent of all cases, 
but m summer it occurs in 79 per cent of all cases The Tmmm nm occurs in wmter 
between 20** and 24** in 60 per cent of the cases, but in summer it occurs in 66 per cent 
This difference between winter and summer agam mdicates the wmter as the most 
disturbed season 

The distribution of the daily extremes over the day mdicates that the mght hours 
from 18*‘ to 10** are the most disturbed, while the hours from 10** to 18** are the most 
quiet An inspection of the mdividual records verifies this conclusion No great dis- 
turbances are ever found in the day A special study of the diurnal variation of the dis- 
turbances will not be attempted 
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Aurora borealis occurred very frequently at Cape Chelyuskin, where the displays 
occasionally were of magnificent bnlhancy We did not keep a mght-watchman and, 
therefore, have no records regarding the occurrence of aurora durmg the night A num- 
ber of notes deahng with displays before 22 and after 7^ were made, but these were 
among the papers which were destroyed not far from Port Dickson An mvestigation 
of the relation between aurora borealis and magnetic disturbances at Cape Chelyuskin 
therefore can not be undertaken 


Table 26 — Number of Days when the Minimum Declination Occurred between Stated Hours at Cape Chelyushvn 


Month 


2h_4h 

4ii_eh 


8M0^ 

10M2'‘ 

12M4'‘ 

14M6’‘ 

16M8>‘ 

18M0*‘ 

20'^22’> 

22>>-24'‘ 

1918 

October 

2 

1 

0 

0 

■a 

0 

0 

0 

0 

1 

2 

7 

3 

November 

1 

0 

0 

0 

0 

1 

0 

1 

0 

1 

11 

6 

December 

5 

0 

0 

0 

1 

0 

0 

1 

1 

2 

4 

9 

1919 

January 

7 

0 

0 

0 

1 

0 


1 

2 

3 

2 

9 

February 

5 

1 

0 

0 

3 

0 

1 

1 

1 

0 

4 

12 

March 

1 

0 


0 


2 

1 

1 

4 

3 

7 

12 

April 

1 

0 

0 

0 

0 

0 

0 

1 

5 

4 

7 

10 

May 

1 

0 

0 

0 


0 

0 

0 

2 

2 

14 

9 

June 

0 

0 

0 

0 


1 

0 

3 

3 

2 

10 

3 

July 

1 

0 


0 


0 


0 

4 

5 

7 

6 

August 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

4 

October-March 

21 

2 

0 

0 

5 

3 

2 

5 

9 

11 

35 

61 

April-August 

8 

0 

0 


0 

1 

0 

4 

14 

14 

39 

31 

October-August 

24 

2 

0 

0 

5 

4 

2 

9 

23 

26 

74 

82 


Table 27 — Number of Days when the Maximum Declination Occurred between Stated Hours at Cape Chelyuskin 


Month 

0^2^ 

2h_4h 


6^8^ 

8M0^ 

10k_12>‘ 

12*-14'‘ 

14M6'‘ 

16^18’' 

18'‘-20'‘ 

20'^22>* 

22*^24*^ 

1918 













October 

1 

1 

3 

5 

0 

0 

0 

0 

0 

2 

3 

1 

November 

3 

3 

3 

2 

0 

0 

0 

0 

0 

0 

6 

3 

December 

3 

2 

6 

0 

0 

0 

0 

0 

3 

0 

4 

5 

1919 












January 

8 

1 

4 

3 

0 

0 

0 

0 

0 

2 

2 

6 

February 

3 

4 

6 

6 

2 

0 

0 

0 

0 

3 

3 

3 

March 

2 

6 

5 

6 

2 

0 

0 

0 

0 

2 

4 

4 

April 

2 

4 

11 

6 

1 

0 

0 

0 

0 

1 

2 

2 

May 

1 

2 

14 

8 

1 

1 

0 

0 

0 

0 

1 

0 

June 

0 

1 

12 

8 

0 

1 

0 

0 

0 

0 

0 

0 

July 

0 

1 

11 

9 

1 

0 

0 

0 

0 

0 

0 

0 

August 

0 

0 

4 

2 

0 

0 

0 

0 

0 

0 

0 

0 

October-March 

20 

17 

26 

21 

4 

0 

0 

0 

3 

9 

22 

21 

Apnl-August 

3 

8 

62 

32 

3 

2 

0 

0 

0 

1 

3 

2 

October-August 

23 

26 

78 

63 

7 

2 

0 

0 

3 

10 

26 

23 


Rbcoeds op Declination Off Foub Pillar Island, December 1924 to Mat 1925 

(1) instruments and observatory 

When the Maud Expedition left Seattle on June 3, 1922 (see narrative, p 519), 
the photographic recordmg dechnograph by Max Toepfer and Son was again included 
among the scientific instruments The dechnograph, as expected, could not be used dur- 
mg the two years m the dnft-ice, because movements of the ice made a permanent 
orientation impossible Attempts to deterimne the diurnal variation of the dechnation 
by eye-observations when the ice was apparently at rest also failed, because the turnmg 
of the ice-fields was even then great enough to make the results extremely doubtful Our 
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opportunity for using the declinograph came, however, when the Maud, returnmg along 
the Siberian coast m the beginning of September 1924, was stopped by unfavorable ice- 
conditions and winter-quarters had to be estabhshed off Four Pillar Island, a small island 
of the Bear Island group 

Ice, which had accumulated around the island, prevented us from gettmg close to 
the shore We had to stay 5 males off the island in a very exposed position where the ice 
at any time might break up and cairy the ship away The ice actually broke several 
times durmg September and October, but our position each time was changed by only 
a short stretch and from October 20 to July 13 we remained in the same place In Octo- 
ber and November several 24-hour observations of the declination were taken to deter- 
mme the diurnal variation, and in the latter part of November we thought that we might 
safely moimt the dechnograph' We had to place it on the ice at a smtable distance from 
the ship, because the distance to the shore (5 miles) was too great We had, however, no 
materials left with which to build on the ice a non-magnetic hut of convement size Dahl, 
therefore, built a hght-tight case with a sack opemng, through which the observer could 
put his arms and change the paper on the drum One side of the case could be entirely 
removed if the instrument had to be adjusted or the torsion determined The case 
was provided with four legs which were dug in and frozen fast in the ice inside of an ob- 
servmg tent supphed by the Department of Terrestrial Magnetism. The whole ar- 
rangement was very primitive and the records show, therefore, numerous breaks Some 
of these were caused by the dijfficulties m keeping the clock runrung which drives the 
drum, and these were not oveicome until after the original spnng of the clock had been 
replaced by a stronger one Most of the breaks, however, were caused by the formation 
of frost on the lenses, which became very troublesome mside the small case, where the 
burmng lamp supphed moisture In May, when the temperature rose close to the 
freezmg-point within the case, the formation of frost became so great that the records 
had to be discontinued 

Dahl attended daily to the mstrument, changing the papei at V7\ makmg a time 
break at O’*, and wiping off the lenses if necessary. He also developed the traces, on 
which the writer entered the hour-marks, and read the values of the ordinates for every 
hour The majority of the absolute observations for determining the base-line values 
were taken by F Malmgren, but a few were also taken by the writer, who also took 
the necessary astronomical observations 


(2) declination scale-values 
The scale-value for the dechnation is given by the formula^ 


where 


«d= 


cot V( f \ 
2B \f-h) 


B=D 



3 


c 

3 


where D is the distance from the back of the lens of the dechnograph to the sensitive 
paper, and where m, I, and c are the thicknesses of the movable nurror, the lens, and 
the cyhndncal lens, respectively The measured distance from the front of the lens 
to the sensitized paper was 666 mm , and this distance may be regarded as equal to 

R, neglectmg the small difference between the quantities I and | ^m-fZ-l-c^ Introducing 

this value of R, we find 

6^=3 037 


^ H M W Edmonds, “Formula for scale-value determination of declination vanometors *’ Year Book No 22 , 
Carnegie Inst Wash (1923)| p. 252. 
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The torsion of the quartz fiber ongmaUy belonging to the instrument was determined on 
November 17 and 20, giving 

f 

=1 622 and e<i=4 936 


The eye-obseivations of dechnation through 24 hours had shown, howevei, that the 
diurnal vanation of the decimation was very small at this station, and for this leason it 
would be desirable to increase the sensitivity of the instrument as far as possible The 
heavy quartz fiber, therefore, was replaced by a phosphor-bronze fiber, grade “heavy,” 

Table 28 — Declination Base-Line Values at Four Pillar Island 
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whicli proved to be very satisfactory The coefficient of torsion was small and remamed 

absolutely constant, as is evident from the following determmations of ■ , 

j-n 

November 21, 1924 1 1092 

November 24, 1924 1 1092 

December 19, 1924 1 1096 

April 20, 1925 1 1090 


Mean 1 1092 

With this value of the coefficient of toision, we find €<j=3'369 

(3) BASE-LINE VALUES 

The base-hne was changed by small amounts on several occasions, partly by accident 
and partly because the mstrument had to be readjusted The latter was particularly the 
case in April and May, when temperatures above freezmg-pomt within the tent caused 
meltmg which shifted the instrument out of level 

The absolute observations of the dechnation are given in the Table of Results 
(p 361), and the computed base-line values are given m Table 28 Horizontal hues 
indicate a change of the base-hne The values are entered to 0 1 mmute, but the accur- 
acy of a single determination is generally not better than 1'. The ordmate of the curve 
could not be read with a greater accuracy than about 0 2 mm corresponding to 0'6 of 
dechnation, and an error which nnght easily be introduced m the time-scale, on accoimt of 
its smallness, might produce an error of 1' or more in the base-hne, because the ordmate 
of the curve did not correspond to the observed dechnation Considenng these circum- 
stances, the base-hne determinations generally agree well Table 29 contains the 
adopted base-hne values for the periods m which the mstrument remamed unaltered 
These adopted values are also entered to one-tenth of a nunute and probably have no 
greater error than ±0^5 


Table 29 — Adopted Baee-Lme Vcdues at Four PiUar Idand 


Penod 

Adopted 

baee-hno 

From 

To 

Date 

LMT 

Date 

LMT 


h 


h 

0 f 

Dec 1, 1924 

0 

Deo 3, 1924 

9 

1 26 5 

Deo 3, 1924 

9 

Deo 19, 1924 

17 

17 5 

Deo 19, 1924 

17 

Deo 31, 1924 

24 

14 9 

Jan 1, 1925 

0 

Jan 31, 1925 

24 

16 6 

Feb 1, 1926 

0 

Feb 19, 1926 

17 

17 2 

Feb 20. 1926 

10 

Mar 2, 1926 

9 

08 8 

Mar 2, 1925 

9 

Mar 7, 1926 

24 

16 6 

Mar 8, 1925 

10 

Apr 13, 1926 

17 

12 2 

Apr 14, 1926 

10 

Apr 18, 1926 

17 

07 7 

Apr 20, 1926 

10 

May 4, 1926 

14 

43 ^4 

May 6, 1926 

10 

May 9, 1925 

7 

22 2 

May 9, 1925 

17 

May 18, 1925 

17 

14 9 


(4) HOURLY VALUES OE DECLINATION 

In the field, hour-marks were entered on the traces and the ordmates for every full 
hour L. M T were read In the final scaling the mean hourly ordmate centered on the 
half-hour was read, using a glass scale and adjusting to equal areas The curves were 
generally smooth, so this adjustment could be made with an accuracy of 0 1 mm and the 
TT)fta'n ordmate could be read with an accuracy of about 0.2 mm The accuracy of the 
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Table 30 — Hourly Values of Dechnatzon at Four Pillar 

[0® West Plus Tabular Quantities] 



lOh-lih 

11M21> 

12t-.13i‘ 

/ 

/ 

/ 

15 2 

15 6 

16 2 

14 9 

15 9 

16 6 

16 5 

17 2 

17 5 

14 1 

17 5 

17 2 

13 6 

13 8 

14 5 

13 6 

13 8 

14 1 

13 1 

13 1 

13 1 

13 6 

14 1 

16 2 

13 1 

13 8 

14 5 


[14 1 

13 6 

13 5 

13 5 

14 1 

16 2 

26 8 

20 2 

[12 4 

13 5 

16 1 

13 5 

17 2 

16 2 

10 4 

10 8 

12 8 

13 1 

14 1 

14 6 

12 4 

13 5 

13 1 

20 2 

20 5 

19 5 

12 8 

12 8 

13 1 

14 4 

15 4 

15 7 

29 4 

22 8 

20 1 

13 7 

15 4 

16 7 

14 0 

14 4 

18 7 

12 7 

14 7 

14 0 

13 4 

14 7 

14 4 

12 7 

12 7 

13 4 

13 7 

14 4 

14 4 

12 3 

15 4 

18 1 

14 0 

14 4 

14 4 

13 0 

13 7 

14 7 

13 0 

13 4 

16 0 

14 4 

16 2 

16 6 

13 2 

14 3 

14 6 

13 0 

14 0 

14 4 

13 3 

15 0 

14 3 

14 0 

14 7 

16 0 

13 7 

14 3 

14 7 

12 7 

14 0 

14 3 

12 3 

14 3 

16 4 

13 7 

14 0 

14 3 

14 3 

13 0 

14 3 

14 0 

14 3 

14 3 

12 3 

12 7 

12 7 

12 7 

12 7 

13 0 

13 7 

14 0 

13 7 

12 7 

14 3 

14 0 

12 7 

13 3 

13 7 

16 0 

16 0 

16 7 

14 7 

16 7 

16 4 

15 0 

16 7 

16 7 

21 1 

17 7 

18 1 

22 4 

22 8 

22 1 

19 1 

22 1 

34 9 

33 5 

22 1 

26 5 

16 0 

16 7 

17 6 

14 7 

16 4 

17 0 

15 7 

16 7 

16 4 

22 4 

21 4 

18 7 

14 7 

14 7 

15 0 

13 7 

14 3 

14 7 

14 0 

14 7 

16 0 

14 7 

15 7 

16 4 

14 0 

16 0 

16 0 

14 3 

16 0 

16 4 

14 7 

14 7 

16 0 

15 6 

16 7 

16 4 

13 6 

14 4 

14 6 


m 




« Ten least disturbed days, means on basis L M T & Five international qmet days, means on basis GMT 


[ 1 «Not used in the mean 
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Islandf Decernber 1, 1924, to May 18, 1996 

(The tabular values are average values for successive periods of one hour as indicated local mean time) 



[ ] - Not used m the mean ® Ten leaat disturbed days, means on basis, L M T > Five mtemational quiet days, means on basis, GMT 
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Table 30 — Hourly Values of Ded%nal/um at Four Pillar 

[0° West Plus Tabular Quantities] 


Day 


lii-2h 

2^3^ 


4h-5li 

5^-6** 



gh-Qh 

gMOl* 

10i>-llt 

llh-.i2h 

12i»-13i» 

13b„14h 

141^161 

19B5 

Feb 1 

2 

4a, b 

5« 

6 

7 

8« 

9 

10 

11 

12 

13 

14 

15 

16« 

17 

18 

19 

20 
2l«,5 
22“-6 

24« 

25 

26 

27« 

28 

Mean 

Mean® 

10 0 

3 6 

12 4 

13 8 

14 4 

10 4 

11 7 

13 4 

13 4 

16 1 

14 4 

16 1 

18 8 

16 5 

10 4 

13 8 

13 4 

18 1 
[13 8 

10 7 

11 4 

11 4 

12 0 

12 0 

7 7 

12 7 

12 0 

/ 

12 7 

7 0 

11 4 

13 8 
13 4 

10 7 

11 4 

13 8 

11 4 

10 7 

14 4 

14 4 

11 1 

8 7 

7 0 

12 1 

12 4 

17 4 

12 4 

11 0 

12 0 

12 0 

12 0 

12 0 

5 0 

12 0 

12 4 

/ 

10 4 
14 8 

12 4 

13 4 
13 4 

9 0 
13 4 

13 4 

7 4 

10 0 

14 1 

13 4 

7 0 

7 7 

11 1 

14 1 

20 8 

10 4 

13 4 

11 4 

11 7 

11 4 

12 4 

11 4 

8 0 

12 0 

12 4 

f 

13 4 

11 7 

13 8 
13 4 

13 1 

13 1 

17 1 

13 8 

6 7 

14 8 

14 8 

12 4 

13 8 

10 7 
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Declination Records, Cape Chelyuskin and Four Pillar Island 403 


Island, December 1, 192Ji, to May 18, 1925 — Continued 


[The tabular values aic average values for successive periods of one hour as indicated local mean time] 
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Table 30 — Hourly Values of Dedinatiori at Four Pillar 
[0® West Plus Tabular Quantities] 


B 



2h-3i» 

3h-4i. 

4h-5h 

5h_6i> 

Qh-Th 

7h-8h 

8^»-9h 

Qh-lOJ^ 

loh-n^ 

llh-12h 

12^1 i** 

lih-lth 

Hb-lOh 

im 

/ 

t 

r 

/ 

/ 

f 

/ 

/ 

f 

/ 

/ 

/ 

t 


/ 

Apr 1 

[ 7 6 

9 3 

11 0 

10 3 

9 0 

7 6 

5 6 

6 6 

7 0 

8 3 

11 3 

12 7 

17 1 

IS 81 


2 

[18 8 

4 6 

8 3 

1 9 

2 2 

4 6] 










3 












[16 1 

22 3 

28 2 

20 8 

4 

22 8 

18 8 

28 9 

22 1 

21 5 

35 6 

18 0 

4 6 

7 0 

9 7 

10 3 

13 4 

17 1 

18 1 

18 1 

5 

8 6 

9 0 

8 6 

8 3 

8 3 

7 0 

6 6 

5 3 

5 3 

5 6 

8 0 

11 3 

15 0 

18 8 

18 8 

6 

4 9 

4 9 

8 3 

4 9 

1 9 

4 6 

5 3 

8 6 

8 0 

11 3 

12 0 

13 7 

16 0 

16 1 

17 7 

7 

15 4 

12 0 

20 4 

10 0 

16 4 

12 0 

7 0 


6 9 

12 0 

12 0 

16 7 

18 8 

20 4 

18 4 

8 

7 3 

8 3 

8 0 

8 3 

8 6 

11 7 

8 6 

5 6 

5 3 

11 7 

18 1 

13 0 

18 1 

17 7 

18 8 

9 

11 7 

8 0 

8 0 

6 3 

5 3 

4 6 

5 3 

5 3 

5 3 

8 0 

7 3 

12 0 

18 1 

22 1 

10 8 

10 

12 0 

11 3 

8 0 

7 3 

8 0 

7 6 

6 6 

5 3 

11 7 

10 4 

21 8 

25 1 


14 7 

8 0 

11 

9 3 

9 0 

15 4 

16 4 

5 9 

9 0 

8 3 

12 0 

14 4 

14 4 

18 8 

20 1 

18 4 

16 4 

18 4 

12 

10 3 

9 7 

9 0 

9 3 

12 0 

12 0 

3 9 

8 6 

8 0 

8 3 

8 6 

12 0 

16 0 

22 1 

18 8 

13 

[11 3 

26 5 

14 7 

13 0 

12 7 

32 2 

5 9 

8 0 

8 3 

8 6 

8 6 

12 0 

11 3 

12 7 

18 1 

14 











[ 6 7 

10 4 

14 8 

16 5 

18 5 

16 

9 4 

9 1 

9 1 

7 8 

6 4 

6 1 

6 7 

3 4 

4 1 

6 7 

7 4 


12 8 

37 2 

21 6 

16 

6 7 

6 1 

6 4 

9 8 

9 8 

22 6 

- 2 0 

16 2 

22 9 

13 1 

3 0 

9 8 

13 5 

16 6 

10 9 

17 

6 7 

6 4 

9 1 

6 4 

6 7 

6 7 

6 7 



5 4 

6 4 


13 1 

16 5 

18 9 

18 

[11 8 

10 4 

10 4 

8 1 

4 1 

4 7 

1 0 

BI 

BI 

6 7 

10 4 

11 6 

16 5 

10 5 

20 9 

20 











[ 6 4 

4 4 

8 4 

12 1 

17 9 

21 

6 1 

7 8 

19 2 

15 2 

-94 

1 0 

- 2 0 

2 9 

7 8 

5 1 

7 8 

9 8 

16 2 

20 9 

17 5 

22 

[12 1 

8 8 

8 8 

10 6 

8 1 

3 4 

4 4 

7 1 

10 1 

10 6 

13 5 

14 5 

16 5 

18 9 

20 0 

23 












[13 6 

16 1 

18 5 

21 2 

24 

10 8 

11 1 

10 6 

8 8 

7 8 

7 4 

7 8 

8 4 

10 8 

13 2 

14 5 

17 9 

20 7 

22 0 

24 0 

26 

11 1 

13 8 

14 6 

10 8 

8 4 

8 4 

8 1 

bZI 

8 8 

8 1 

11 1 

17 6 

10 0 

22 3 

26 3 

26 

14 2 

14 2 

11 8 

10 8 

9 4 

7 8 

^KwH 

Bn 

7 4 

8 1 

7 4 

14 6 

20 2 

22 3 

24 6 

27 

7 8 

23 9 

14 8 

11 1 

10 8 

7 8 

7 8 


9 1 

11 1 

14 6 

18 6 

21 2 

2\ 0 

24 3 

28 

13 8 

13 5 

14 5 

17 9 

7 1 

-17 


Bn 

7 8 

7 1 

11 1 

14 2 

14 5 

17 9 

18 2 

29 

14 5 

12 5 

11 8 

10 5 

8 4 

7 8 


BI 

8 8 

8 4 

14 5 

18 2 

24 6 

9 

24 0 

30 

11 1 

10 5 

9 1 

74 

4 4 

4 4 


BI 

3 4 

7 1 

7 8 

9 4 

13 8 

17 2 

18 5 

Mean 

10 6 

10 6 

12 3 

10 6 

7 9 

9 1 

6 2 

6 7 

8 3 

9 5 

11 1 

14 3 

17 3 

10 3 

10 8 

ms 







Bi 









May 1 

9 4 

10 8 

7 8 

8 1 

6 7 

5 4 



8 1 

10 5 

12 1 

14 5 

16 6 

16 2 

10 2 

2 

10 8 

9 8 

7 8 


6 1 

6 7 

bSh 


8 1 

10 8 

11 8 


14 5 

16 8 

17 0 

3 

7 8 

7 8 

6 7 


3 4 

2 0 

b]9 

1 0 

3 7 

5 4 

7 8 

10 8 

13 1 

16 2 

17 2 

4 

[ 7 8 


4 4 


0 7 




4 1 

2 7 

5 1 

16 2 

21 6 

22 2] 


6 




Him 







[26 3 

22 9] 




6 

[26 6 

mSMM 

8 8 



Uh 

6 1 

8 4 

8 4] 







7 

[8 1 

12 1 

12 5 

8 7 


KIh 

2 7 

2 7 

2 7] 







8 

7 7 

8 4 

6 7 

2 7 


BiSB 

-07 

2 0 

5 4 

9 8 

13 8 

13 5 

13 6 

15 6 

12 1 

9 

[15 1 

7 4 

8 1 

2 7 

mSM 

2 0 

- 1 4] 









10 

22 1 

22 1 

15 4 

22 4 

9 0 

10 0 

10 3 

2 9 

8 0 

12 7 

14 7 

16 1 

10 8 

20 8 

20 1 

11 

14 0 

13 7 


9 0 

8 6 

6 3 

7 0 

6 3 

7 0 

9 7 

12 0 

15 7 

17 1 

IS 1 

18 4 

12 

12 7 

12 7 

12 0 

9 6 

6 6 

3 9 

2 0 

3 9 

5 9 



16 0 

16 1 

10 1 

19 4 

13 

[12 3 

12 0 

11 7 

9 3 

5 9 

3 9 

3 0] 









14 

11 3 

10 7 

9 3 

6 6 

5 3 

3 2 

2 0 

3 6 

6 0 

7 3 


12 7 

17 1 

10 4 

19 4 

15 

16 

[11 0 

6 6 

8 6 

6 9 

3 2 

2 9 

2 0 

2 6 

4 9 

5 6 

9 3 

13 0 

16 7 

10 1 

18 4 

17 

9 0 

7 6 

6 4 

3 2 

1 6 

-06 

-05 

1 9 

3 6 

7 6 

9 7 

12 0 

12 0 

12 7 

13 7 

18 

[10 3 

9 6 

8 9 

6 3 

4 6 

2 6 

2 2 

3 6 

6 9 

9 7 

12 7 

13 4 

13 0 

13 4 

26 5 

Mean 

11 6 

11 6 

9 2 

8 1 

5 6 

4 1 

3 9 

3 8 

6 2 

8 9 

11 2 

13 6 

16 6 

17 0 

, 

17 2 


[ ] *»Not used in tiie mean 


mean hourly decimation is, therefore, of the order of 1', but when the curve has a ragged 
appearance the accuracy is considerably less In the tables the values have been entered 
to one-tenth of a minute. 

Table 30 contains the mean hourly values of the decimation centered on the half- 
hour and referred to L M T The longitude of this station is 162° 30' east of Greenwich, 
corresponding to a time difference from Greenwich of 10^ 50“ 00*. Disregarding the 
difference of 10 nunutes, the tables may be regarded as giving the mean hourly values 
referred to G M. T by subtracting 11 hours from the time expressed as L M. T 

Table 31 contains the results of eye-observations in October and November The 
values in this table are derived from readings which were taken durmg 10 minutes before 
and 10 nunutes after every half-hour The braces indicate how the mean values 
to the right have been computed. In computmg the mean values at the bottom, the 
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Tsland, December 1, m4, to May 18, Concluded 



two broken senes of October 22 and November 14 have been omitted. The other tables 
contain the results of the registrations The mean values to the right and at the bottom 
have been computed from the days for which complete data for 24 hours were available 


(6) mean monthly values oe declination 

The mean monthly values of decimation are found m Table 32 The left part of 
the table contams the mean dechnation derived from aU days and from the days which 
in each month have been given the character-numbers 0, 1, and 2, while the number of 
days within the vanous groups are given to the right No classification has been at- 
tempted for the days m October and November, when the diurnal variation was deter- 
mined by eye-observations, but the mean values from the days have been mcluded m the 
mean of all days. 
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Tabib B1— Hourly Values oj Dedinatum at Fma P%Uai Island for October and November lOUJiom Eye-Observattons, 0° West Plus 

Tabvlar QuarMies 


[The tabular values are average values foi 20 minutes at the middle of the hour as indicated local mean timo] 


Date 

Qi-lh 

lh_2li 


3i._4h 

4i>_5h 


6^7*" 


8^9^ 



llk-12'‘ 

12t-13'> 

19U 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

t 

/ 

r 

/ 

/ 

Oct 9 

10 

13 5 

13 1 

12 6 

11 6 

11 3 

13 1 

9 6 

13 3 

14 5 

12 1 

12 3 

14 3 

15 9 

13 










9 7 

11 4 

11 0 

15 7 

14 

12 2 

12 2 

12 1 

11 5 

10 6 

11 1 

10 5 

10 1 

10 6 

10 9 




16 










9 7 

12 5 

13 9 

18 1 

17 

12 2 

12 6 

11 6 

11 0 

10 5 

10 4 

10 3 

8 1 

7 4 

10 8 




22 










10 3 

9 8 

14 6 

19 9 

27 













10 7 

28 

6 3 

-10 

7 9 

1 8 

3 2 

-43 

3 1 

7 1 

26 9 

14 2 

27 7 

26 5 

21 7 

Nov 4 













17 7 

5 

9 9 

8 4 

8 6 

9 2 

8 9 

10 7 

11 8 

8 1 

11 6 

11 7 

12 S 

12 1 

11 3 

7 













19 3 

8 

8 4 

8 1 

7 5 

7 3 

7 4 

7 5 

7 7 

8 7 

9 3 

10 7 

10 9 

12 2 

11 2 

10 













16 3 

11 

1 7 

1 2 

7 6 

4 5 

6 7 

2 9 

1 1 

6 4 

16 3 

11 9 

19 3 

19 5 

20 3 

14 










17 8 

20 2 

33 2 

14 1 

Mean 

9 2 

7 8 

9 7 

8 1 

8 4 

7 5 


8 8 

13 8 

11 ^ 

15 3 

15 (> 

10 1 

Date 

13*^14*' 

14h_i5ii 



17ii_18k 


ISMO'" 

20^21’' 

2lk_22'' 

22'^23» 

23*‘-24>‘ 

Moan 

19U 


/ 

/ 

f 

/ 

/ 

/ 

f 

/ 

/ 

f 

/ 

f 

Oct 9 



19 2 

17 5 

16 2 

14 1 

13 0 

4 1 

13 9 

13 0 

13 9 

14 3 

} 13 5 

10 


16 6 

16 9 











13 


16 5 

16 9 

15 7 

13 5 

12 1 

12 2 

12 3 

12 1 

12 8 

14 \ 

H 2 

1 12 5 

14 














16 


18 7 

14 7 

13 6 

13 5 

11 1 

14 1 

13 4 

14 2 

15 5 

IJ 5 

12 6 

> 12 G 

17 














22 


16 9 

15 5 

17 3 

14 6 

13 5 

11 0 

11 1 

7 2 

1 9 




27 


10 7 

10 5 

11 5 

10 8 

11 9 

11 6 

12 4 

12 4 

12 0 

10 9 

9 1 

1 11 2 

28 


16 7 

12 1 











Nov 4 


14 9 

13 0 

12 5 

8 7 

9 7 

10 0 

9 9 

9 4 

9 4 

8 7 

10 6 

} 10 8 

5 

7 


20 1 

15 6 

16 7 

14 0 

12 5 

13 0 

11 7 

4 0 

-10 8 

6 6 

9 7 

} 10 0 

o 

10 


12 9 

12 7 

10 1 

9 9 

10 8 

9 2 

11 7 

9 4 

3 9 

- 9 2 

6 6 

Iso 

11 














14 


18 0 

15 7 

13 7 

14 1 









Mean 


15 9 


■i 



m 



8 0 

■1 

10 9 

11 2 


Table 32 — Mean Monthly Values of Dechnalton at Four Pillar Island 



Mean declination 0° west + 

Number of days 

Month 

All 

Days with character-number 

All 

days 

Days with character-number 

days 

0 

1 

2 

0 

1 

2 

1924 


t 

f 

t 





October-November 

11 2 




7 




December 

12 7 

12 6 

12 6 

16 3 

24 

12 

11 


1926 









January 

13 9 

13 1 

13 9 

16 8 

31 

14 

13 

4 

February 

13 4 

13 6 

13 4 

13 2 

26 

9 

16 

2 

March 

10 5 

10 5 

10 6 

10 4 

19 

6 

11 

2 

April 

12 2 

12 2 

11 9 

16 7 

20 

6 

13 

1 

May 

10 6 

10 5 

11 0 


9 

7 

2 

0 

Means and sums 

12 6 

12 3 

12 5 

14 6 

136 

54 

65 

10 
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The senes is far too short to permit drawing any conclusion regarding annual varia- 
tion of the dechnation or to give any information regarding the secular change The 
latter is, however, about 8^ per year at this station, according to the results in the pre- 
ceding report The mean value derived from all daily means is, accordmg to the table, 
D = 0° 12^6 west for the epoch 1925 2. 

The groupmg of the days accordmg to the magnetic character fails to reveal any 
characteristic difference between the mean value of the dechnation for quiet and for dis- 
turbed days The mean value is 2^3 more westerly for the disturbed than for the quiet 
days, but this difference is too small to be given any weight, considermg the am nil number 
of disturbed days / 

(6) DIUENAL variation OB’ DECLINATION 

The observations at the station off Four Pillar Island are still more mcomplete than 
those at Cape Chelyuskm and, therefore, must be treated more briefly It is possible, 
however, also, at this station to show the characteristic features of the diurnal variation 
and the mfluence of the disturbances by discussmg the mean hourly values derived from 
all days and from days with character-numbers 0, 1, and 2 The discussion will be con- 
fined to the diurnal variation referred to L. M T. 


(7) DITJRNAL VARIATION DERIVED BROM AT.T. DATS 

Table 33 contains the mean hourly departures from the mean value of the month 
denved from all days from October 1924 to May 1925. It may agam be noted that the 
values for October and November 1924 which are jomed in one group are the results of 
eye-observations on 7 days, while the values for the other months are obtained from 
contmuous records From Table 32 it is seen that the number of days is fairly satis- 
factory, except for May, which is represented by 9 days only. No corrections for non- 
cyclic changes have been applied to the values m tables. The values, except for October- 
November and March, are sufSciently complete to permit the computation of the non- 
cychc change which, since we are deahng with values centered on the half-hour, may be 
defined as the algebraic excess of the value at 0*^ to 1^ on one day over the value O’* to 
on the preceding day, or the mean of where the indices 2 and 1 

refer to two consecutive days. For the months from which a suflficient number of obser- 
vations are available, we find the following mean values of the non-cychc change 


Month 

Non-cyolio change 


Dec 

Jan 

Feb 

Apr 

May 

-l-0'07 

-0'09 

+0'14 

-O'lS 

-0'^ 


These values are so small that the correction for non-cychc change is of no importance 
At the bottom of Table 33 are entered the mean values for the two periods, October 
to March and October to May, the first representmg the wmter and the second the 
entire period of the observations. In forming the means, the combined values for the 
two months October and November have been given the same weight as the values 
entered for the smgle months, because they are denved from very few observations 
The characteristic features of the diurnal vanation are seen from the last hne m 
Table 33 or from Figure 23, m which the mean values for the entire penod are repre- 
sented graphically. The curve which is plotted m this figure has been computed from 
the results of the harmomc analysis. We find a rapid fall of west dechnation between 
2 ^ and fi"* to the mormng minimum, which occurs at about 6^ and a rapid rise between 
and 14^. The primary maximum at 14** is very marked and is followed by a secondary 
inimmum at 21^ and a secondary maximum at about I"*. 

Withm the smgle months we find the same characteristic features and also an indica- 
tion of the annual periodicity m the character of the diurnal variation. It is evident that 
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the extreme values are reached earher m the wmter than m the spimg, and that the range 
of the variation and the average departure have a nunimum m wmter The change m 
the range from month to month is so regular that it seems possible to derive the mean 
summer and mean annual ranges and average departures even from this short series In 



Fiq 23— -Diurnal variation of decimation at Four Pillar Island, all days, October 1924 to May 1925 


Table 33 — Diwrnal Inequahty of DecLvnatwn at Four PtUar Island {hourly deyartures^ from mean values) 
[The tabular values are average values for successive periods of one hour as indicated local mean tune] 



Month 

13M4>' 


19U 


/ 

Oot-Nov 

-4 7 

-3 4 

December 

-2 6 

-1 6 

im 



January 

-2 6 

-2 0 

February 

-3 4 

-3 3 

March 

-6 2 

-6 7 

April 

-7 1 

-7 0 

May 

-6 4 

-6 0 

October to March 

-3 7 

-3 4 

October to May 

-4 6 

"4 6 


departure 



f 

+0 4 

/ 

+3 2 

+2 8 

/ 

+0 3 

/ 

8 8 

/ 

2 45 

+0 8 

+1 2 

+1 4 

+0 5 

4 9 

1 26 

+ 1 0 

+1 8 

+ 1 5 

+0 8 

5 5 

1 30 

+0 3 

0 0 

+1 6 

+ 1 1 

6 8 

1 72 

+0 8 

+1 4 

+ 1 0 

+2 3 

10 6 

2 76 

+4 0 

+3 6 

-0 2 

+2 3 

13 8 

3 54 

+1 4 

+1 0 

+0 8 

+1 7 

13 4 

3 37 


0 3 +0 3 

0 7 +0 2 


** Plus sign mdioates departure to eastward and mmus sign departure to westward from mean 
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Figure 24 the ranges and average departures for the various months are entered and a 
smooth curve drawn representing the annual variation, assummg that both range and 
average departure reach a maximum in the latter part of June and a minimum at the end 
of December From these curves we find that the means of the monthly ranges for the 
periods October to March and Apnl to September are 7 '5 and 13 '9, respectively, and 
that the correspondmg values for the average departures are 1 ' 9 and 3 ' 6 These values, 
however, do not represent the ranges and average departure of the mean diurnal varia- 



tion of the periods, because these must be smaller than the means of the monthly ranges 
and average departures smce the time of the occurrence of the extreme values changes 
from month to month. From the values in Table 33 it is thus found that the range and 
the average departure for the period October to May are "8^1 and 2 '12, respectively, but 
the means of the monthly values are 9'1 and 2 '34, respectively The latter quantities 
thus have to be reduced by about 10 per cent of their value m order to become equal to 
the correspondmg quantities derived from the mean hourly values for the whole period 
Reducmg the mean values which were derived from the curves of Figure 24 accordingly, 
we find the following approximate ranges and average departures 


Season 

Winter 

Summer 

Year 

Range 

6'8 

12'6 

9^6 

Average depart?ure 

1 7 

3 2 

2 4 


Accordmg to these figures, the ratio between summer and winter ranges at this 
station is 1.84 and between summer and wmter average departures 1.88 
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(8) DIURNAL VARIATION ON DAYS OF DIFFERENT MAGNETIC CHARACTER 

Table 34 has been prepared m order to examine the influence of the disturbances on 
the diurnal variation of the declination All complete days from December 1924 to May 
1925 have been divided mto three groups accordmg to the magnetic character-number, 
and the mean hourly values of the dechnation have been computed within each group 
No subdivision of the entire period has been attempted Table 34 contams the hourly 
deviations from the means, and Figure 25 shows a graphical representation of the diurnal 
variation on qmet, moderately disturbed, and disturbed days In the figure the hourly 
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PiQ 25 — ^Diumal variation of declination at Foui Pillar Island, days of magnetic character-numbers 0, 1, and 

2, December 1924 to May 1925 


values of the decimation have been entered instead of the deviations from mean, and 
curves are drawn, based on the results of harmomc analyses We find that the diurnal 
variation is practically the same on quiet and on moderately disturbed days The 
primary and secondary extremes occur at the same hours, but the range is shghtly larger 
on the moderately disturbed days On the very disturbed days we find that the secondary 
maximum and mini mum are so strongly developed that they become almost equal to the 
primary, and the range of the variation is very great compared to the range on quiet 
days. The mornmg maximum and afternoon mmimum occur earher than m the other 
groups The diurnal variation on the disturbed days, however, is derived from obser- 
vations on 10 days only, but it can not be doubted that the strong development of the 
secondary maximum and minimum is a charactenstic feature of the disturbed days. 
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Table 34 Ihwrnal Inequahty of Dedinoiion ai Four Pillar Island on Days of Ihjferent Magnetic Character-Nurnbers 

{hourly departures^- from mean) 

[The tabular values are average values for successive periods of one hour as indicated local mean time] 


Magnetic 

character 

Ob_lh 


2^~3^ 

3h_4l. 

4ii_5h 


6h^7h 

7h_gh 

8^9*^ 

9^^-10^ 

10Ml>‘ 

ll*>-12'‘ 

12i>-i3ii 

0 

1 

2 

+0 9 
+0 7 
-6 0 

+0 9 
+1 4 
4-0 8 

/ 

4-0 9 
4-X 2 
-5 6 

/ 

4-1 6 
4-1 1 
4-6 0 

/ 

4-1 9 
4-2 3 
+8 6 

/ 

4-2 5 
4-2 6 
4-6 6 

t 

4-2 8 
4-3 6 
4-0 9 

/ 

4-2 5 
4-2 8 
4-3 7 



/ 

4-0 2 
-0 7 
-6 0 

/ 

-1 4 
-2 3 
-6 3 

/ 

-2 6 
-3 6 
-7 0 

Magnetic 

character 

13M4i 

14i>_16h 

isMe** 

16'^17'' 

ITh-lSi 

18h-i9*^ 

19h_20i^ 

20*^21'> 

21I>-22>> 

22*>-23>‘ 

23'^24>‘ 

Range 

Average 

departure 

0 

1 

2 

/ 

“3 4 
“4 2 
-7 3 

/ 

-3 6 
-4 0 
~6 8 

/ 

-3 1 
-a 7 
-5 3 

f 

-2 3 
-3 0 
-1 9 

t 

-1 3 
-1 9 
4-1 9 

/ 

-0 6 
-1 0 
4-4 5 

/ 

-0 2 
-0 1 
4-3 9 

/ 

4-0 2 
4-1 4 
4-6 2 

/ 

4-0 3 
-hi 6 
4-7 1 

i 

4-0 6 
4-1 0 
4-4 5 

/ 

-hO 5 
4-2 1 
4-0 7 


/ 

1 60 

2 03 

4 69 


® Plus sign indicates departure to eastward and minus sign departure to westward from mean 


(9) FOUEIER CONSTANTS 

The computation of the Fourier constants has been carried out to the fourth term 
of the formula 


D=D+ Cn sin(»i + o„) 

where the tune, t, is reckoned from 0^ L M. T and where Ci and ai represent amphtude 
and phase-angle of the 24-hour term, cs and as, of the 12-hour term, and so on 
The computed amphtude and phase-angles are entered m Tables 35 and 36 


Table 36 — Founer Constants for Mean Monthly VcdueSj L M T f at Four Pillar Island 


Month or period 

Cl 

ai 

C2 

Oft 

c* 

08 

C4 

cu 

19U 

/ 

o 

/ 

0 

t 

o 

/ 

0 

Ootober-November 

3 62 

64 9 

1 46 

260 5 

0 4 

180 

0 2 

178 

December 

19^ 

1 54 

71 8 

1 04 

241 0 

0 6 

99 

0 3 

338 

January 

1 62 

72 6 

1 03 

244 0 

0 6 

221 

0 7 

171 

February 

2 60 

46 6 

1 36 

238 4 

0 4 

131 

0 2 

66 

March 

3 73 

29 3 

2 37 

194 2 

0 6 

346 

0 2 

246 

April 

4 65 

37 1 

3 51 

186 3 

0 3 

270 


74 

May 

4 66 

28 9 

3 41 

221 1 

0 4 

221 

IB 

165 

October to March 

2 44 

52 5 

1 29 

232 1 

0 2 

132 

0 1 

205 

October to May 

Year 

2 93 

3 5 

41 6 

42 

1 84 

2 2 

221 2 
216 

0 1 

212 

0 1 

174 


Table 36 — Founer Constants for Complete Days, L M T , at Four Pillar Island 


Magnetic 

character- 

number 

Cl 

Ol 

02 

02 

C8 

08 

Cl 

04 


/ 

o 

/ 

o 

/ 

o 

/ 

0 

0 

2 33 

32 2 

1 27 

216 4 

0 2 

25 

0 1 

116 

1 

2 88 

44 0 

1 63 

210 6 


131 

KEB 

345 

2 

4 23 

79 6 

4 96 

242 2 

2 1 

228 

1 2 

192 
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From Table 35 it is seen that the amphtudes and phase-angles of the first two terms 
vary more or less regularly from month to month The values indicate clearly that both 
amphtudes are subject to an annual variation with a mmimum m December and a 
maximum probably in June and that both phase-angles, which vary more irregularly from 
month to month, reach a ma ximum in wmter and a immmum m summer Following 
the procedure which was used when denvmg an approximate value of the mean diurnal 
range for the year, the approximate values for the constants of the two first harmonic 
terms which are entered in the last column of the table have been computed These 
two terms wiU represent the diurnal vanation for the mean of the year with suflScient 
accuracy, because the higher terms are very small for the longer periods, runmng irregu- 
larly from month to month The mean range for the year computed by means of these 
approximate harmonic constants is 9 '2, and is thus m agreement with the range of 9J6 
which was derived by another method 

Within the groups of days of different magnetic character we find (Table 36) for 
the first two terms that the amplitudes and phase-angles mcrease with increasing dis- 
turbance The constants for the higher terms run irregularly, but are large on the dis- 
turbed days This might be expected, smce the disturbed days are represented by ten 
cases only Comparmg the amphtudes of the first two terms with each other, we find 
that the quiet and moderately disturbed days differ very httle, but that the amphtude of 
the second term is very large relatively to the first on the very disturbed days The 
ratios C 2 /C 1 for days with character-number 0, 1, and 2 are equal to 0 64, 0 56, and 1.17, 
respectively 

(10) absolute daily ranges and daily maxima and minima 

The absolute daily range at Four Pillar Island is generally less than 30', but durmg 
magnetic storms it usually was more than 1° and on one occasion, January 20, 1925, it 
reached 5° 27' Table 37 gives for each month and for the whole year the number of 
days on which the range was between stated hmits 


Table 37 — Absolute Ranges for Number of Days,L M T . when Range was between Staled Limits 

at Four Pillar Island 


Month 

0'-15' 

15'-30' 

30'-46' 

45'-l” 

iM'e 

l°6-2° 

Greater 
than 2® 

Sum 

19U 










12 

7 

2 

1 

1 

0 

1 

• 24 

, ms 









January 

14 

5 

6 

1 

3 

2 

1 

31 

' February 

8 

7 

5 

4 

0 

2 

0 

26 

I March 

1 

8 

7 

1 

0 

1 

1 

19 

Apra 

0 

7 

3 

2 


3 

2 

20 

' May 

2 

5 

1 

0 

wU 

0 

0 

9 

December to May 

37 

39 

23 

9 

8 

8 

5 

129 


From this table we find that the range is less than 30' m 59 per cent of all cases, 
between 30' and 1° in 25 per cent, and larger than 1° in 16 per cent 

Table 38 contains the mean, the maximum, and the TnimmuTn absolute range in 
every month, the ratio between the mean absolute ranges for the month, and the mean 
diurnal ranges as hsted in Table 30, and also the final sunspot-numbers for the months 
as published in the Journal of Terrestrial Magnetism ® 

The niean absolute-ranges indicate a maximum of disturbance m the equmoctial 
months, wmle the ratio between the mean absolute and the mean diumal-range has a 
maximum m wmter 

‘Vol 30 (1926), p 86, vol 32 (1927), p 86 
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Table 38 — Ahsolvte Daily Ranges, L M T , at Four PiUar Island 


Year 

Month 

1924 

1925 

Mean 

December 

January 

February 

March 

April 

May 

Mean 

24 '9 

41'5 

31'0 

43'0 

69 '3 

26'2 

37'5 

Maximum 

127 3 

326 9 

114 2 

225 6 

163 9 

66 7 

169 0 

Minimum 

3 7 

5 1 

6 5 

13 6 

18 9 

13 6 

10 2 

Eatio 

6 08 

7 66 

4 66 

4 06 

4 30 

1 88 

4 64 

Sunspot-numbers 

16 5 

6 6 

23 2 

18 0 

31 7 

42 8 

23 0 


Tables 39 and 40 show the number of days in each month and for the whole period 
when the daily extremes he within given time-intervals of 2 hours. The frequency of 
the occurrence of the extremes shows m both cases a double periodicity The frequent 
occurrence of the maximum between 6*" and S*' and of the mmirmim between 14 and 
16'' corresponds to the normal diurnal variation, while the frequency of both extremes 
between 20'' and 4'' indicates that these hours are mostly disturbed An inspection of 
the records confirms this result. 


Table 39 — Number of Days when the Maximum DedinaUon Occurred between Stated Hours at Four Pillar Island 


Month 

0^2^ 

2h_4h 

4h_Qh 

6^-8^ 

8M0>' 

10>>-12*> 

12'‘-14'‘ 

14>'-16*‘ 

le’^is'" 

18'‘-20'‘ 

20'>-22>‘ 

22M4'» 

im 

December 

6 

■ 

1 

5 

0 

0 

0 

0 

0 

1 

4 

6 

ms 

January 

8 

II 

3 

5 

0 

0 

0 

0 

0 

0 

4 

7 

February 

3 

0 

6 

4 

1 

0 

0 

0 

0 

1 

4 

8 

March 

8 


2 

1 

4 

0 

0 

0 

0 

0 

0 

4 

April 

2 

1 

3 

2 

2 

0 

0 

0 

0 

2 

6 

2 



jHBi 

2 

6 



0 

0 

0 


1 

1 

Sum 

26 

8 

16 

22 

Bi 


0 

0 

0 

4 

19 

27 


Table 40 — Number of Days when the Minimum Declination Occurred between Stated Hours at Four Pillar Island 


Month 

Oh-2^ 

2ii_4h 

4i>_6i 

6^8^ 

8M0'- 

10M2'‘ 

12M4*‘ 

14ii_16h 

16M8'‘ 

18'>-20'‘ 

' i 

20^22'' 

22'i-24>' 

1924 

December 

6 

1 

1 

0 

0 

4 

6 

1 

0 

0 

2 

3 

1926 

January 

6 

8 


1 

1 

■■ 


2 

2 


3 

5 

February 

8 

3 

3 

0 

2 




1 

0 

1 

1 

March 

6 

3 

0 

0 

0 





1 

0 

2 

April 

2 

4 

1 

0 

0 





1 

1 

2 


1 

0 

0 

0 

0 

Bi 



1 


1 

0 

Sum 

29 

19 

6 

B 

3 

■ 



4 

2 

8 



Relation Between the Occurrence oe Aurora Borealis and Magnetic Storms 

Durmg the drift we noted that the magnetic dechnation generally was changmg 
rapidly durmg a display of aurora. Our records are, however, too scanty to allow an 
examination of the relationship between the two phenomena At Cape Chelyuskm the 
magnetic disturbances were recorded very frequently, but for this station we have no 
correspondmg notes regarding the occurrence of aurora We kept no mght-watchman 
and, therefore, made no observations during the night, but the wrriter made extensive 

































414 


Maud Expedition Results, 1918-1926 


notes regarding the occurrence of aurora before 22 and after 8^*. These notes were sent 
home by Tessem and Knudsen in 1919 and were lost (p 516) No copies exist and, 
therefore, no data are available by means of which the relation between aurora and mag- 
netic disturbances at Cape Chelyuskm can be exammed At Four Pillar Island, how- 
evei, we have records of the magnetic dechnation and observations of the aurora for a 
period of 4 months, December 1924 to March 1925, and here we can make an investigation 
of this relation 

During the three winters from 1922 to 1925 regular observations of aurora were 
taken by the night-watchmen, who were instructed at every even hour between 22 
and S’* to note the mtensity, form, and position in the sky of the auroral displays. Ob- 
servations before 22'* and after 6*^ were taken by Malmgren or the wnter At Four 
Pillar Island the observations of aurora were earned out from the end of September 
1924 to the begmnmg of April 1925, when the nights became too bright for further obser- 
vations The observations do not permit a detailed mvestigation of the relations be- 
tween the display of aurora borealis and the occurrence of magnetic disturbances, because 
the notes regardmg the aurora are too general and contain no information about time of 
begmnmg and endmg of displays, but a few compilations give an idea of the nature of the 
relation We may, at first, group the observed absolute-ranges of the dechnation ac- 
cordmg to the maximum mtensity of the aurora observed on the same day The inten- 
sity-scale of 1 to 4 was arbitrary, the classes bemg defined as follows 1, weak, 2, moderate, 
3, strong, 4, bnlhant The last description was used m two cases only, which m the fol- 
lowmg tables are mcluded under mtensity 3 For the period December to Apnl, 71 
days are available on which the range of the dechnation and the aurora both were ob- 
served, mcluding the cloudless days on which “No aurora” has been entered, but exclud- 
mg all the overcast days Table 41 contains the number of days on which no aurora or 
aurora with mtensity 1 to 3 was noted and on which the absolute diurnal range of the 
dechnation stayed between the hmits stated m the headmg of the table 

Table 41 — Number of Days with Absolute Daily Range of Declination between Stated 
Limits when Aurora of Different Intensities was Noted during the Day, mth 
Mean Ranges within Each Group and Number of Days of Magnetic 
Character-Number 0,1, or at Four PiUar Island 


Intensity of 
aurora 

Absolute range 

Magnetic character- 
number 

Mean 

absolute 

range 

0'-15' 

16'-30' 

ao'-i' 

Greater 
than 1° 

0 

1 

2 

No aurora 

7 

7 

1 

0 

10 

5 

0 

14 '8 

1 

11 

7 

7 

1 

12 

13 

1 

22 7 

2 

3 

5 

10 

4 

3 

16 

3 

43 8 

3 

0 

1 

2 

6 

0 

5 

3 

103 9 


The table also contains the number of days of character-number 0, 1, or 2, and 
the mean absolute ranges correspondmg to the various intensities of the aurora From 
the mean absolute ranges it is immediately [seen that these increase mth mcreasmg 
intensity of the aurora From the other parts of the table the foUowmg conclusions can 
be drawn 

(1) No severe magnetic disturbances occur m the absence of aurora, but small disturbances are 

common 

(2) A weak aurora m more than half of all cases is accompamed by moderate magnetic disturb- 

ances 

(3) A strong aurora is practically always accompamed by severe magnetic disturbances. 




Declination Records, Cape Chelyuskin and Four Pillar Island 415 


The first of these conclusions is the most uncertam, because the observations of the 
aurora were taken only at the even hours, and it is, therefore, quite possible that weak 
displays may have occurred on nights when no auroras were noted at the even hours. 



A closer inspection of the observations reveals that the altitude of the aurora above 
the honzon is a factor of importance. We may divide the days into three groups, accord- 
mg to the altitude of the aurora, then form the mean absolute ranges and count the num- 
ber of days with character-number 0, 1, or 2 occurring withm each group. The results 
are represented in Table 42. 


Tabub 42 — Mean Abaolvie Bangea and Number ef Days of Magnetic Character-Nxm^ 0, 1, 
or ^ when Aurora was Observed between Staied Altitudes at Four Pillar Island 



Altitude of aurora 


Altitude of aurora 





Magnetic 

character- 




Intensity 






Greater 
than 30® 

o' 

o 

16®-30® 

Greater 
than 30® 

number 

0®“16° 

O 

o 

1 

20'3 

25'2 

36'8 

0 

12 

3 

0 

2 

16 3 

41 8 

66 6 

1 

11 

6 

17 

3 



103 9 

2 

1 

0 

6 


It is evident from Table 42 that the intensity of the magnetic disturbances increases 
with increasmg altitude of the aurora The very low auroras are frequently not accom- 




416 


Maud Expedition Results, 1918-1925 

panied by any magnetic disturbances, but the high auroras are always accompanied by 
disturbances It is also evident that during the briUiant displays the aurora always 
spreads to greater altitudes above the horizon 

These results are confirmed if the smgle eases are inspected In order to bring them 
out still more clearly, we can give a magnetic character-number to the hours from which 
observations of the aurora are available and correlate these character-numbers with the 
observed auroras as has been done by C Chree' and Wright^ m their discussion of the 
relation between aurora and magnetic character-number at Cape Evans 

For the penod December 1, 1924, to April 6, 1925, there are 430 hours from which 
both records of the decimation and observations of aurora are available The observa- 
tions of aurora were generally made at every even hour, but the entries in the notebooks 
on clear mghts are frequently condensed, as, for instance, “O'" to 6^ no aurora ” In 
these cases the observation ^*No aurora” has been entered on every second hour oply 
when comparing the notes with the records of the dechnation, viz. O'*, 2^ 4^ and 6^ 
because the cloudmess was noted at these hours and, therefore, it is certam that no aurora 
was observed at these hours, but it is not absolutely certain that the auroral observation 
was taken at the odd hours between them The hours at which auroral observations 
had been taken were entered on forms, and the magnetic character 0, 0 5, 1, 1 5, or 2 
for these hours was estimated from the record and entered before the result of the auroral 
observation was earned over to the form, m order to prevent prejudice when estimating 
the magnetic character If no aurora was observed, this was noted as 0 If aurora was 
observed, the mtensity, the altitude above the honzon, and the type of the aurora, whe- 
ther qmet or moving, were entered Arches and diffuse or cloud-hke auroras were 
regarded as quiet forms, while curtams, rays, and coronas were regarded as moving types 
A few cases had to be omitted because information about altitude or type was lacking 


Table 43 — Nwriber of Hours of Stated Magnate Character at Four Pillar Island 
when No Aurora, Aurora of Dijferent Intensity, Altitude of Aurora, and Type 
of Aurora were Noted, with Mean Magnetic Character-Number of Each Group 


Aurora 

Hours with magnetic chaiaoter- 
number 

Mean 

magnetio 


0 

0 5 

1 

1 5 

2 

character- 

number 

No auroia 

131 

89 

17 

4 

0 

0 28 

Aurora of intensity 






1 

43 

60 

32 

5 

6 

0 55 

2 

1 

15 

14 

9 

3 

0 98 

3 

0 

1 

3 

4 

4 

1 66 

Aurora at altitude above horizon 






Smaller than 16° 

41 

46 

22 

3 

0 

0 44 

16°-^0° 

3 

12 

8 

1 

3 

0 80 

Greater than 30° 

0 

8 

19 

14 

9 

1 24 

Type of aurora 





Quiet 

43 

62 

31 

6 

6 

0 66 

Movmg 

1 

14 

18 

13 

6 

1 08 


Table 43 has been denved from this compilation of the observations The table 
contams the number of hours with character-number stated in the headmg corresponding 
to observations of no aurora, of auroras of different mtensities, of different altitudes, and 
of different forms The mean magnetic character-numbers are found m the last column of 
the table From this column it is directly seen that the mean magnetic character of the 
hour stands m close relation to the aurora It is very small with absence of aurora, and in 
the presence of aurora it mcreases with mtensity, altitude, and movement of the aurora. 

• Bntiah Antarctic Expedition, 1910-1913 Terrestrial Magnetism, chapter XIV, p 403 
^ Itnd Observations of tbe Aurora, pp 32-41 
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The magnetic character of the hour is smaller than 1 m 220 of the 241 hours at 
which no aurora was noted. Regarding the 21 hours for which the character-number is 
1 or 1 5 with absence of aurora, we find, when looking through the records, that m 14 
cases, including the four when the character-number was 1 5, auroras were observed on 
the same mghts, but at different hours, Considermg that the auroral observations were 
taken once an hour only, it seems probable that aurora might have occurred even on the 
mghts containmg the remaining seven cases (See also Fig 27 ) We therefore find that 

(1) A magnetic disturbance of character 1 or larger occurred seldom if aurora was not present 
at the same tune 

(2) A magnetic disturbance of character 1 occurred very seldom if no aurora was observed 
durmg the m^t, and a greater disturbance never occurred 

This is simply a statement of the conditions which we have observed, and not a general 
conclusion. 

Turmng to the hours when aurora was observed, we find that frequently the weak 
auroras were not accompanied by any magnetic disturbances and seldom by violent 
ones, while the brilhant displays were accompanied always by disturbances which were 
often violent The same laws hold for low and high or for the quiet and movmg auroras. 
Grouping the auroras of different intensities and different types according to altitude, 
we find the values m Table 44 


TABiiB 4A— Number of Hours of Stated Magnetic Character-Number at Four Pillar 
Island on which Auroras of D%ffeTent Irdermty or Type were Noted at 
Different Altitudes above Horizon, mth Mean Magnetic Character^Numhers 


Aurora 

Hours with magnetic character- 
number 

Mean magnetic 
character- 
number 

Intensity 
or type 

Altitude 

0 

0 6 

1 

1 5 

2 


( Smaller than 16° 

40 

38 

18 

3 

0 

0 42 

1 

16°'-30° 

3 

8 

4 

1 

1 

0 42 


Greater than 30° 

0 

4 

10 

1 

4 

1 13 


Smaller than 16° 

1 

8 

4 

0 

0 

0 62 

2 

15°-30° 

0 

3 

3 

0 

2 

1 06 


Greater than 30° 

0 

4 

7 

9 

1 

1 17 


[Smaller than 16° 

0 

0 

0 

0 

0 


3 

■ 16°-30° 

0 

1 

1 

0 

0 

0 76 


Greater than 30° 

0 

0 

2 

4 

4 

1 60 


‘Smaller than 16° 

39 

38 

IS 

3 

0 

0 42 

Quiet 

■ 15°-30° 

4 

7 

6 

0 

2 

0 71 

% 

1 Greater than 30° 

0 

7 

7 

2 

4 

1 08 


(Smaller than 16° 

1 

7 

4 

0 

0 

0 62 

Moving 

\ 16°-30° 

0 

6 

1 

1 

1 

0 88 

1 

(Greater than 30° 

0 

2 

13 

12 

5 

1 31 


The figures in Table 44 bring out the fact that the altitude of the aurora is of greater 
importance than the intensity or the type, because the differences between auroras of the 
same mtensity or type m different altitudes is greater than the difference between auroras 
at the same altitude but of different mtensity or type We therefore find that 

(1) A low aurora is frequently not accompanied by any magnetic disturbance at the same hour 

and never by a violent disturbance , ^ i. j ^ 

(2) A high 'aurora is always accompanied by a simultaneous magnetic disturbance and fre- 
quently by a very violent one , , , x j- j. i, 

(3) The mtense and rapidly movmg auroras are accompamed by greater magnetic disturbances 

weak and quiet auroras occurring at the same altitude above the horizon 

The relationship between the displays of aurora and the magnetic disturbances 
which the present mvestigations show at Four Pillar Island is much closer than the rela- 
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tionship which C Chree and C S Wnght found at Cape Evans, on the Antarctic Con- 
tinent Wnght finds there no relation between the altitude of the aurora and the mag- 
netic character at the hour of observation and only a shght relation between the bnlhancy 
, of the aurora and the magnetic disturbance. In this connection, it is mterestmg to note 
that at Cape Evans the middle of the day is mostly disturbed magnetically, but that the 
frequency of the aurora shows a maximum m the mght hours At Four PiUar Island, 
however, both the maximum of magnetic disturbance and the greatest frequency of 
aurora occur around midmght 



The significance of the results regardmg the relation between magnetic disturbances 
and aurora at Four Pillar Island becomes clearer when the situation of the station 
relative to the zone of maximum mtensity is taken mto account The station was 
located about 6° of latitude south of the zone of maximum frequency of the aurora Dur- 
ing the drift, the Mo/ud was very close to this zone and the aurora was then very fre- 
quently observed near the zemth , an arch extendmg from horizon to horizon and passmg 
above our heads was a co mm on form At Four Pillar Island the most frequent form of 
aurora was, on the other hand, a low arch only 5° to 20° above the northern horizon, 
probably correspondmg to a qmet and narrow display of aurora m the zone where the 
aurora generally occurs m the zemth We have no .observations which directly show 
that a display of this form was accompamed by magnetic disturbances directly under- 
neath it, but the very great frequency of magnetic disturbances recorded at Cape Chelyus- 
km, which was practically withm the zone of maximum, frequency of aurora, indicates 
that there the aurora practically always is accompamed by magnetic disturbances 
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However this may be, our observations at Four Pillar Island show that these displays 
of aurora are ’only occasionally accompamed by magnetic disturbances, which are 
recorded m a region m which the display is seen as a low arch a few degrees above the 
horizon If, however, the display becomes more vivid, broadens out, or is displaced to 
the south in such a way that it appears high in the sky at the southern station, then it is 
accompamed by magnetic disturbances at this station 

Comparison of Diurnal Variation of Declination at Neighboring Stations 

It will be of mterest to compare the diurnal variation at the two stations. Cape 
Chelyuskin and Four Pillar Island, with the correspondmg variation at neighbormg sta- 
tions. Previous to 1918 this variation had been determmed for a complete year at only 
one station m the region visited by the Maud, namely, at the Russian polar station, 
Sfeagastyr, at the Lena Delta, which was occupied from November 1882 to June 1884 * A 
short senes covermg the months of January, February, and March 1879 is available from 
Pitlekai, where A E Nordenskiold’s vessel, the Vega, wmtered durmg the first circum- 
navigation of Asia.* The nearest stations outside of the region from which observa- 
tions for about one year are available are Tephtz Bay in Franz Josef Land, which was 
occupied by the Ziegler Polar Expedition from October 1903 to June 1904,“ and the TJmted 
States polar station Ooglaaime, near Pomt Barrow, which was occupied from September 
1882 to August 1883 “ Table 45 shows the geographic positions of these stations, the 
mean inchnation, and the magnetic latitude, computed by means of the equation 

1 

tan =^^tan I 

where I is the inchnation The table, furthermore, contains the diurnal-inequahty range 
(difference between maximum and minimum hourly values) deduced from the mean 
iumal variation of dechnation for a year, except for Pitlekai, where the range, which is 
derived from the observations in January, February, and March only, is placed m 
parentheses, and finally the sunspot-numbers are given These latter numbers are only 
approximate and are placed in parentheses at all stations where the observations extended 
over less than one year The stations have been arranged accordmg to decreasmg mag- 
netic latitude As the diurnal-mequahty range, d, is known to vary considerably durmg 
a sunspot-cycle, an attempt has been made to give m the last column of the table the 
values, do, reduced approximately to sunspot-number zero by means of the foUowmg 
relation, “ m which S is the Wolf-Wolfer relative sunspot-number 

d=do (H-O 7 S) 

From Table 45 it is seen that the diurnal-inequahty range does not decrease regu- 
larly with the magnetic latitude, as regards Ssagastyr, Four Pillar Island, and Pitlekai 
The magnetic latitudes of Tephtz Bay and Ssagastjrr are nearly the same, but the range 
at Ssagastyr is about half the range at Tephtz Bay 

In order to compare the character of the diurnal variation of the dechnation, the 
first four Fourier constants representmg the variation have been compiled m Table 46, 

*A V Tillo Beobachtiiiigeii der russisohon Polarstation. an. der Le nam tindung I Theil Astronomisohe und 
magnetisohe Boobachtungen 1882—1884 bearbcitot von V Fiiss^ F Muellor, und N Jllrgens 1895 

® A E NobdenseiSld Vega-expoditionens vetenskapliga lakttagelser Vol II, pp 429-504, Observations inagn6- 
tiques faites pendant Texp^dition de la Vega 1878-80, par A Wijkander 

W J PrTBRS and John A Fleming The Ziegler Polar Expedition, 1903-1906, Scientific Results Washington, 
^ C, 1907. 

C A Schott Discussion of magnetic observations at the United States jiolar station at Ooglaamie, Alaska 
Report of Supermtendent of U S Coast and Geodetic Survey, 1883, Appendix No 13, p 347, Washington, D C , 1884 

The coefficient of S, namely 0 7, while it applies strictly to the diurnal mequahty, for all days, 1890-1900, at Pavlovsk, 
Russia, appears to be fairly representative for a large region of the globe (see Enoycl Bnt , 11th Ed , Vol XVII, Table 
XXVII, p 372) 
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where the stations again have been arranged according to magnetic latitude The 
harmomc constants for the year at Tephtz Bay are pubhshed by W J Peters and John 
A Fleming, but the constants for the two half years have been computed from the 
published hourly values The computations of the constants for Ssagastyr, Ooglaamie, 
fl'Hd Pitlekai have also been made from the pubhshed hourly values 


Table 45— ikfagTietic Stations in High Latitudes from Franz Josef Land to Point BarroWt Alaska 


Station 

Period 

Lat north 

Long east 

P’S 

II 

Mag’c 

lat 

Diur - 

ineq 

range 

Sun- 

spot- 

number 

do 





0 

/ 

0 

/ 

o 

/ 

o 

f 

f 


/ 

Cape Chelyuskin 

Oct 

1918~Aug 

1919 

77 

33 

106 

40 

86 

32 

81 

07 

95 

(76) 

62 

Tephtz Bay 

Oct 

1903-Jun 

1904 

81 

47 

67 

69 

83 

12 

76 

36 

50 

(38) 

39 

Ssagastyr 

Jan 

ISSS—Oec 

1883 

73 

23 

126 

36 

83 

09 

76 

29 

26 

64 

18 

Ooglaamie 

Sep 

1882-Aug 

1883 

71 

18 

203 

20 

81 

24 

73 

10 

40 

60 

28 

Four Pillar Island 

Oct 

1924-May 1925 

70 

43 

162 

25 

79 

08 

69 

00 

9 6 

(23) 

8 2 

Pitlekai 

Jan 

1879-Mar 

1879 

67 

06 

186 

29 

77 

01 

65 

15 

(6 6) 

(0 6) 

(0 6) 


The diurnal variation at these stations for the mean of the year, excluding Pitlekai, 
has been represented graphically in Figure 28, where the curves are computed by means of 
the Fourier constants given m Table 46 In making a comparison between these 
curves, not only the 't'arymg magnetic latitude should be kept in mind, but also the fact 
that the curves apply to different sunspot-conditions (see Table 45) 


Table 46 — Fourier Constants at Six Arctic Stations 


Season 

Station 

Cl 

ai 

C2 

0,2 

C8 

as 

Ci 

04 



/ 

0 


0 

f 

o 

t 

0 


Cape Cheluyskm 

29 3 

6 4 

17 0 

291 2 

3 0 

198 

3 2 

71 


Tephtz Bay 

15 35 

16 1 

6 87 

309 2 

1 0 

137 

1 0 

60 

Wmter 

Ssagastyr 

5 14 

2 4 

5 84 

284 6 

2 0 

252 

0 6 

265 

Ooglaamie 

13 61 

343 4 

8 62 

246 7 

1 6 

142 

2 0 

268 


Four Pillar Island 

2 44 

62 5 

1 29 

232 1 

0 2 

132 

0 1 

205 


, (Pitlekai) 

(1 18) 

(312 6) 

(0 91) 

(210 2) 

(0 4) 

(342) 

(1 2) 

(264) 


Cape Cheluyskm 

48 7 

348 2 

17 1 

278 7 

6 6 

209 

3 6 

88 

Summer 

Tephtz Bay 

28 26 

354 8 

6 95 

303 8 

2 8 

193 

2 4 

100 

Ssagastyr 

11 37 

351 4 

6 82 

261 1 

1 2 

260 

0 4 

338 


Poglaamie 

17 09 

338 3 

9 54 

232 5 

2 7 

130 

2 4 

323 


Cape Chelyuskm 

38 6 

355 4 

17 1 

284 8 

4 3 

205 

3 6 

82 

Year 

Tephtz Bay 

21 11 

1 8 

6 90 

306 4 

1 8 

179 

1 6 

89 

■ Ssagastyr 

8 21 

355 0 

6 23 

271 5 

1 7 

259 

0 4 

309 


Ooglaamie 
(Four Pillar Island) 

15 15 
(3 6) 

341 0 
(42 0) 

9 05 
(2 2) 

238 6 
(216) 

2 2 

136 

2 0 

302 


Comparing the winter and summer values, we find that the amphtude of the 24-hour 
terms at all stations is larger m summer than m wmter, while the phase-angle is smaller 
The amphtude of the 12-hour wave at Cape Chelsoiskm and at Tephtz Bay remains 
almost constant from winter to summer, but mcreases shghtly at Ssagastyr and Oogla- 
aime The phase-angle for the 12-hour wave at all stations is less m wmter than m sum- 
mer The variations of the higher terms are more irregular, but we find that both 
amphtudes and phase-angles generally mcrease from winter to summer The ratio 
between the amphtudes of the 12-hour and 24-hour terms varies from station to sta- 
tion, but with remarhable regularity if the stations are arranged accordmg to geographic 
longitude From the mean values for the year we find that the ratio Ci/ci for Tephtz 
Bay, Cape Chelyuskm, Ssagastyr, Four Pillar Island, and Ooglaamie, are respectively 
0 33, 0 44, 0.76, 0 63, and 0 60 Accordmg to this, the ratio shows a maximum in the 
vicimty of Ssagastyr. 
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Fro 28 — ^Diurnal variation of magnetic declination at some Arctic stations 
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Summing up, we find a good agreement between the mam features of the diurnal vari- 
ation at these stations as well as a regulanty m the differences. The most outstandmg 
discrepancies are the large phase-angle of the 24-hour term at Four Pillar Island and the 
smaE ranges at Four PiUar Island and Ssagastyr 

It IS of mterest to examine more closely the relation between the diurnal-inequahty 
range of the dechnation at these stations and the magnetic latitude This relation, ac- 
cordmg to L A Bauer, can be expressed approximately by the equation d=k sec* 
where d is the range of the mean diumal-vanation for the year, ^ the magnetic latitude, 
and k a coefficient varying with sunspottedness Usmg the (humal-inequahty data for 
these stations compEed by W J Peters and J A Flemmg“ and the final, corrected 
sunspot-numbers, and then reducmg aU values of d to zero sunspot-number by means 
of the approximate relation on page 419, the foUowmg prehmmary expression is obtained 
by the method of least squares. 

do=l 80 sec* 4' (sunspot-number 0) 

E V. Krakau** has recently made the relation between the diurnal range of the dech- 
nation and the magnetic latitude subject to an extensive mvestigation and finds the rela- 
tion* 

d = (4'92-f0(024r) (0 6+taniA) 

Where r is the sunspot-number and where d at polar stations represents the mean diurnal 
range on guiet days. We can apply the formula of Bauer to the five stations for which we 
have approximate values of the mean range (the first five stations of Table 45), but apply- 
mg the formula by Krakau, we can use only the observations from Cape Chelyuskin and 
Four Pillar Island The diumal-mequahty range on qmet days at Cape Chelyuskin is 
56' accordmg to Table 20, and at Four PiEar Island it is approximately 9'. Data for 
the qmet days are not avafiable for Tephtz Bay, Ssagastyr, and Ooglaaime We find 
the foUowing values as given m Table 47 


Tabl e 4:7— Observed and Com/piUed Dturnal-ImguaMy Ranges of Dechnation 



Range (All days) 

Range (Qmet days) 

Station 

Observed 

Computed 

(Bauer) 

Observed 

minus 

computed 

Observed 

Computed 

(Krakau) 

Obset ved 
minus 
computed 


0 

t 

/ 

/ 

0 

/ 

Cape Ohelyuskm 

95 

114 

-19 

66 

47 

+ 9 

Teplitz Hay 

60 

43 

4- 7 



Ssagastsn: 

26 

48 

-22 




Ooglaamie 

40 

30 

+10 




Four Pillar Island 

9 6 

16 

- 7 5 

9 

17 

- 8 


The number of stations is far too small to allow any comparison between the two 
fqrmulas, and such comparison is not mtended by the writer, especiaUy as the form- 
ulas depend on different data and magnetic conditions The intention of this and 
the precedmg discussion is to show that the diurnal variation at Cape Chelynskm is of 
the usual character, because the range corresponds to what might be expected from the 
magnetic latitude, and the phase-angles of the various terms agree with the phase- 

“ Terr Mag , vol 2, p 70, 1897 

See footnote 10 The following janal sunspot-nmnbers should be substituted for the published preliminary ones 
Teplitz Hay, 38 6 instead of 80, De Hilt, 24 instead of 60, Zikawei and Colaba, each 3 instead of 10, Huitenzorg, 42 instead 
of 80 Owing to these changes, the values of k, given on p 302 of the pubhcation cited, no longer apply to the tabulated 
mean sunspot-numbers 

15 V Kkakat t Htudes sur I’amplitude de la variation diurne de la declinaison magnStique en connexion avec la 
latitude magnfitique locale J Oeophya Met , Lemngrad, vol II (1925), pp 89-120 
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angles at neipbonng stations The diurnal variation at Four PiUar Island is, however 
of an ^Ji^sual character, because the range is much smaller than expected from the mag- 
netic latitude, and the phase-angle of the 24-hour term deviates much from the corrf- 
® Pliase-angl^ at neighbormg stations. This result is substantiated by the fact 

Kllir r (Ssagastyr and Pitlekai), which are nearest to Four 

lUar Island, are unusually small. The general conclusion to be drawn from the preced- 
ing discussion IS, therefore, that in northeastern Siberia we find a region where the 
range of the diurnal vanation of the decimation is very small. 

thp the magnetic decimation were also taken at two stations in 

1900 to 19 oT dealing by E. v. Toll’s Russian Polar Expedition of 

wL n ^ southwest of Cape Chelyuskin, and at Seal Bay, 

halfway between Cape Chelyuskm and Four Pillar Island. These observations whiS 

I®!! by the Commission for the Exploration of the Repubhc Yakutsk 

chscussion had been completed, « but must be briefly 
me^ioned Imre, because they add interesting information and confirm the conclusions 

J 48 gives the peno^ of occupation of the stations, their geographical 
^T?® latitudes, and the mean observed values and ranges of the dech- 

nation The latter were derived from the mean diurnal variation for the whole periods 
which was computed from the published values penoos, 

Table 4:8-Staiions ofEv ToU’s Russian North Polar Expedition, 1900 to 1908, giving Hourly Ohaervaivms of the 

Magnetic Declination 


Station 

Occupied 

Number 
of days 

Lat 

north 

Long 

east 

Inclma> 

nation 

north 

Magnetic 

latitude 

Declination 

Sunspot- 

number 

Mean 

value 

Mean 

range 

Sarja Harbor 

Seal Bay 

Dec 1900 to Apr 1901 
Nov 1901 to Apr 1902 

136 

171 

O f 

76 08 

75 22 

o / 

95 04 
137 10 

o / 

84 02 

83 54 

o / 

78 12 

77 66 

0 f 

29 29 9 

3 51 1 

f 

27 

8 6 

1 6 

3 6 


r The di^al variation at these two stations is represented graphically m Figure 28 
for w^ch the curves have been computed by the Fourier constants compiled in Table 
49. Compa^g the curves in Figure 28 with the curves for the diurnal variation of 
the decimation at the previously discussed stations, we find that the diurnal vanation 
at Sarja Harbor deviates greatly from the vanation at the two nearest stations, TepUtz 
iiay and Cape C^l^skm, the chief maximum occurring about four hours earlier than at 
these stations This is expressed m the Fourier analyses by the difference of the phase- 
angles of toe vanous terms from the corresponding values at the neighbormg stations 
At barja Harbor we evidently meet a new type of the diurnal variation, but this station 
lies m a region from which no previous observations are available and for which no con- 
clusions regardmg the character of the diurnal variation have been drawn. 

m d ^ 4 . > . _ 


Station 

Period 

Cl 

ai 

02 

a2 

C8 

os 

C4 

04 

Sarja Harbor 
Seal Bay 

Dec 1900 to Apr 1901 
Nov 1901 to Apr 1902 

10 9 

2 9 

o 

52 0 

17 9 

f 

5 6 

2 2 

0 

34 5 
254 8 

f 

2 2 

0 4 

0 

8 

280 

/ 

1 0 

0 4 

o 

66 

312 


SMiiiNO^rTT'si^OT^N^v'B^^^ I’fitude de U r6pubhque autonome sovifitique soeoaliste Yakoute, Tome HEW 
SSMLLINO, D A. Smirnov, N V, Ros4 Recueil d’obaervataons magnfitiques, faites en Yakoutie Leningrad. 1926 
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The station Seal Bay, on the other hand, hes almost exactly halfway between 
Cape Chelyuskm and Four Pillar Island and to the northeast of Ssagastyr At this 
station the diurnal variation is of the same type as known from Ssagastyr and Four Pillar 
Island, the phase-angles of the two large terms have values between those found at 
these stations, and the amphtudes are, considenng the magnetic latitudes, stiU smaller 
The ratio between the amphtudes of the first two Fourier terms, Cs/ci = 0 76, has exactly 
the same value at Seal Bay as at Ssagastyr, where previously a maximum of this ratio 
was found The values of the amphtudes at Seal Bay confirm strongly the conclusion 
that m northeastern Siberia there is a region where the range of the diurnal vanation of 
the dechnation is very small 



Part IV— OBSERVATIONS OF THE ATMOSPHERIG ELECTRIC POTENTIAL 

gradient. 1922-1925 

By H TJ. Svebdbup 

Instbuments and Methods 

(1) GENEBAIi BEMABKS 

tint, ^seussmg the plans for the atmosphenc-electnc work of the Maud Exuedi 

nrna^o!^ » 1 f n Potential gradient on account of the extensive scientific 

SoSt fot f P®f of the Expedition The time before the departure was 

^ construction of a suitable recording instrument and, acconimgly the 
Expedit^ion was eqmpped with mstruments for eye-wadmgs only TMrcSS’anP^ 
made the observations rather strenuous, because observatmns of the (toS™S)n 

readings through 24 hours After the first winter we found that a recordmeinswS 
Thli desirable that we constructed a recordmg electrometer on board the ship 

Ihis electrometer will be described later xne smp 

were supphed by the Department of Terrestrial Magnetism 
and electrometers, Wulf bifilar quartz-fiber electrometer 3537 and &ther 

lomum Swf f l®af-electrometer 1443, two 100-cell chloride-of-silver batteries, four 

f with protected insulators, two waU-msulators with 
protective caps on both ends, and various accessories, mcludmg an ample supply of 

A protective caps of the coUector-^osts Sd the 

G O was taken of the expenence from the Antarctic, which Dr 

^ j in his discussion of the observations of the potential 

gradient at McMurdo Sound For further information reference may be made to the 
figures which are pubhshed in Dr. Simpson’s report 

(2) CALIBBATIONS OF BLBCTKOMBTEBS AND TBMPBBATTJBE-BFFBCT 

The two electrometers were cahbrated before the departure of the Expedition and on 
numerous occasions on board the Maud. The latter were made m the laboratory, nam p 
a voltnieter for determimng the potential, which was apphed to the fibers or leaf and 
dunng the winter of 1922 to 1923 also on deck without voltmeter, because the chlonde-of- 
sUver batteries which were used could not dehver any current at the low temperatures 
ihe temperature-coefficient during the last named cahbrations was apphed to the 
potential of the cUoride-of-silver batteries All cahbrations of quartz-fiber electrometer 
3537 were in perfect agreement with each other, and no temperature-effect could be 
discovered The electrometer remained absolutely unchanged until the middle of May 
1925, when the observations were to be concluded Then the shellac, fastemng the 
quartz bow to which the lower ends of the quartz fibers are attached, loosened The 
bow was brought back to approxunately the old place, but the readings of the electro- 
meter were changed considerably 

During the winter 1922 to 1923, when used for field observations, the leaf-electrometer 
1443 was calibrated, together with electrometer 3537. The first, m contrast to 3537 
showed a marked temperature-effect, the sensitivity being smaller with low temperatures’ 
The potential corresponding to a given reading of the electrometer at -26° C was about 
6 per cent higher than the potential corresponding to the same reading at -1-15° C This 
temperature-effect was taken into account when couvertmg the readings to potentials. 

1 British Antarctic Expedition 1910-1913 Meteorology, vol I, Discussion, p 302 
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(3) METHODS OF OBSEEVING DURING THE WINTEE 1922 TO 1923 

The ordinary observations of the atmosphenc-electric potential in the winter of 
1922 to 1923 were taken in the ice-house, which was built m October 1922 A collector- 
post bearing the collector at an altitude of 180 centimeters above the surface was frozen 
fast m the ice at a distance of 3 7 meters from the wall of the house When drift-snow 
accumulated around the house, the collector was shifted higher up, thus keeping 
constant the distance from the surface to collector A wall-msulator which was pro- 
tected by a wooden tube was built m the wall when the house was constructed The 
electrometer could be attached directly to the inner protectmg cap of the wall-insulator, 
while the auxdiary batteries, watch, and recording forms could be placed on a small table. 
The electrometer and the batteries were never left m the ice-house, but after each obser- 
vations were earned back to the ship, because the ice might break at any tune and instru- 
ment left on the ice might be damaged or lost. 

G. Olonkm, chief engmeer, received mstructions m takmg the potential-gradient 
observations and took all the daily observations. Durmg the 24-hour senes he was 
assisted by F. Mahngren, assistant scientist, and by the writer Malmgren durmg this 
winter also made the field observations for determmation of the reduction-factor 

At the beginning of October 1922 the followmg program was decided upon Obser- 
vation of the potential gradient, 20 readin g s m 20 mmutes, were to be taken regularly 
once a day at approximately the same Greenwich hour. Simultaneous observations 
with electrometer 3537 in the ice house and with electrometer 1443 at a field station for 
determmation of the reduction-factor were to be taken m sufficient number. Observa- 
tions throughout 24 hours for diurnal variation, consistmg of readmgs durmg 20-mmute 
periods, centered on the Greenwich hours, were to be taken, if possible, once a week The 
last part of the program could not be earned out to the desired extent, mamly on account 
of the weather conditions The potential would become disturbed as soon as the wmd 
was strong enough to cause a shght drift of the snow along the surface and would always 
mcrease to values far beyond our range of measurmg when the drift became dense Con- 
sequently, weeks passed in which no 24-hour senes could be attempted and on several 
occasions a series had to be discontmued on account of mcreasing wmd and drift. At the 
end of May the increasmg amount of fog made the observations very difficult, because a 
satisfactory msulation could not be mamtamed for any length of time The dampness of 
the air became stiU greater m Jime, July, August, and September, frustrating all attempts 
to make atmosphenc-electnc observations dunng this penod 

A number of successful 24-hour runs were obtained from October 1922 to April 1923, 
showmg a diurnal variation which, referred to Greenwich time, was in perfect agreement 
with the variation found over all the oceans, accordmg to the observations taken durmg 
the ermses of the Camegie, thus confirming the conclusion that this variation follows 
umversal time * We found that it would be very desirable to confirm this result by a 
large number of series, but we could not increase the number of 24-hour eye-readmgs 
without strainmg the observers beyond reasonable limi ts We would need a recordmg 
mstrument, and the writer, therefore, asked our aviator, O. Dahl, whose skill as an 
mstrument-designer and maker was mvaluable to the Expedition, to construct a recordmg 
quadrant-electrometer. 


(4) EECOEDING QUADRANT-ELECTEOMETER 

All details of the complete instrument are shown m Figure 29, which was prepared 
by Dahl m November 1923 The mam part is an ordmary quadrant-electrometer with a 

* S J Matjchlt Note on the diurnal variation of the atmosphenc-eleotno potential-gradient, Phys Rev , N S , 
vol 18 (1921), pp 161-162 and 477, also, Recent results derived from diurnal-variation observations of the atmospheric- 
electric potential-gradient on board the Camegie, BuU NatumaZ Research Council No. 17 (1922), pp 73-77 




Fia 29— Plan and elevations of recording electrometer for atmosphenc potential-gradient registrations 

(All dimensions given in nulinieters) 
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long arm provided witli a pen attached to the lemniscate A contact-watch closed an 
electric circuit every fourth minute, and by means of an electromagnet, operatmg a lever, 
the pen was pressed down to the paper on a revolvmg drum, making a mark with ink 
The drum revolved once m 24 hours with a tune scale of 11 mm corresponding to one 
hour A further description does not appear necessary, nor is it necessary to detail the 
many di ffi culties which had to be overcome and the many experiments which were 
undertaken before the instrument worked properly, but a few may be mentioned The 
arrangement of the quadrants, of the dampmg, and of the connection from the collector, 
and the construction of the recordmg umt did not present great difficulties, but such 
arose when perfect electrostatic msulation was to be insured and smtable sensitivity was 
to be provided We had no supply of amber for insulation and an amber pipe-stem was 
sacrificed and cut up mto the necessary pieces. However, these pieces could not be 
shaped so that they could be placed where they could be cleaned easily This circum- 
stance proved to be a great drawback and caused considerable mconvemence, because 
the instrument had to be taken apart and reassembled frequently m order to clean the 
insulating parts 

The sensitivity could be regulated either by changmg the potential apphed to the 
quadrants or the suspension-fiber of the lemniscate TJsmg a bifilar silk-fiber suspension 
and applymg a potential of about 110 volts to one quadrant-pair, the sensitivity was ad- 
justed to make 1 mm correspond to about 6 6 volts, thus makmg the recording range 
about 550 volts The potential on the quadrants was supphed by a battery composed 
of flash-light dry cells The chlonde-of-silver batteries were entirely destroyed by the 
moisture durmg the summer of 1923, but fortunately we had a great number of dry 
cells of the type which had to be filled with electrolyte before bemg used These dry 
cells m 1918 were presented to the Expedition by the firm Hellesen Enke and V Ludvig- 
sen, Copenhagen, and were ongmally mtended to be attached under a pilot-balloon 
during mght ascents to provide current for a flash-hght lamp which could be followed by 
theodohte However, small paper lanterns were found far more practical for this pur- 
pose, but the dry cells became mvaluable for the atmosphenc-electric work 

(5) INSTALLATION AND OPEEATION OP THE EECOBDING ELECTROMETER 

The experiments with the new electrometer were made m August and September 
1923, and m October 1923 it was ready for use It was mstalled in an unheated room on 
deck to which connection from the collector was brought through one of the wall-msu- 
lators It was evidently of advantage to have practically the same temperature m the 
recording room as outdoors, because no deficiency of the msulation due to temperature 
differences between the two ends of the waU-insulator arose On the other hand, the 
observer was subject to some discomfort when attendmg to the mstrument at low tem- 
peratures, when changing the paper on the drum, or when cleamng the mconveniently 
placed msulating parts of the electrometer. The collector was placed on top of a build- 
ing which extended out from the side of the ship and was 6 meters above the ice This 
distance was so great that a small change m the immediate surroundings of the ship 
caused by accumulation of snow did not affect the potential In the fall of 1924 the col- 
lector was so placed that it reached farther out from the side of the ship, and for this 
reason the reduction-factor became smaller durmg the wmter 1924 to 1925 than during that 
of 1923 to 1924 The battery which supplied the potential on one quadrant-pair was 
placed m the laboratory with one terminal connected to earth and the other leading to 
the recording electrometer The potential on the quadrant was checked twice a day by 
connectmg this termmal to electrometer 3537 The atmosphenc-electnc potential was 
also read from two to six times a day by means of electrometer 3537 in order to keep the 
scale-value of the recordmg electrometer under control A Imear relation between 
the potential and the ordmate of the curve was found over the whole range 
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In order to obtain a record of the base-hne, an alarm clock was attached to the 
inner protecting cap of the wall-msulator The hour-hand of the clock was provided 
with an arm which once an hour touched the connection from the collector and earthed 
this foi a period of such length that two or three pomts correspondmg to collector to 
earth were recorded This device was later changed so that the collector was con- 
nected to earth once in four hours A contact-watch, which was placed m the laboratory, 
closed the electric circuit which operated the electromagnet of the recordmg device every 
fourth minute 

The capacity of the whole recordmg system was so great that it was found necessary 
to combine three lomum collectors m order to get the system loaded to the potential of 
the air in a reasonably short time This collector was sufficiently active as long as it 
remained free of frost, but the least deposit of frost reduced the activity very much 
Piesence of frost became evident on the records by the slow nse of the potential after the 
collector had been earthed Generally it could be kept clean by tal^g it mdoors for 
drying twice a day, but occasionally the formation of frost was too rapid and the record 
was spoiled. 

The rbduction-f actor was determmed by observing the potential gradient with elec- 
trometer 3537 over smooth ice at a sufficient distance from the ship for a period of 20 
minutes and scahng the recorded potential for the same period 

The recording electrometer was in operation durmg two periods, from October 1923 
to the beg inning of May 1924 and from November 1924 to April 1925 No records 
could be obtained durmg the period May to September on account of the great dampness 
of the air Technical difficulties delayed the begmnmg of the recordmg m the fall of 1924 
and warm weather brought the temperature above the freezmg-pomt in the recordmg- 
room dunng the latter part of April 1925, makmg the mamtenance of proper insulation 
impossible. The records show in these periods a large number of breaks, partly due 
to mechanical imperfections of the recording electrometer and partly to the weather 
conditions With strong winds accompamed by snow-dnft the potential always 
increased so much that the pen went off the drum and, durmg mghts with excessive frost 
formation, the activity of the collector was reduced or the collector was short-circmted 
by ice-crystals forming on the protecting cap of the insulator to the supporting rod 
The number of successful records m spite of these breaks is so large that the time devoted 
to the construction of and attendance to the recordmg electrometer has been well mvested 

Duimg the wmters 1923 to 1924 and 1924 to 1925, G Olonkm took all observations 
loi reduction-factor at the field station, while the writer attended to the recording 
electrometer 

(6) reduction-factors 

In order to convert the observed or recorded potentials to potential gradients m volts 
poi meter, it was necessary to deterimne the reduction-factors by observmg the potential 
giadient over smooth ice These observations were earned out m the ordmary way by 
suspending at a measured distance from the surface a collector on an insulated wire, 
which was stretched between two poles The poles were placed in carefully selected 
locations where the surface of the ice was almost level and where the distances to the 
nearest pressure-ndges, which were 2 to 3 meters high, were from 30 to 100 meters The 
locations were 200 to 400 meters removed from the ship In the wmter of 1922 to 1923 
the reduction-factor was determined by simultaneous observations of the potential with 
electrometer 1443 at the field station and 3637 m the ice house, both mstruments bemg 
read once a minute for a penod of 20 minutes. Durmg the wmters of 1923 to 1924 and 1924 
to 1925 the reduction-factor was determined by observing the potential gradient at a field 
station'for a penod of 20 mmutes with 3537 and comparmg the average value for this 
period with the potential recorded simultaneously by the quadrant electrometer 
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The observed potential gradients and potentials and the computed reduction- 
factors are shown in Table 60 for the three periods of observation. For the first period, 
wmter 1922 to 1923, eight senes of observations are available, of which six agree very well, 
while two give apparently high values. For this period the simultaneous variations of 

Tabm 5(y—Ohs€rvahons of the Eediiction-Facior 


Bate 

Time 

GMT 

Potential 

gradient 

Observed 
or recorded 
potential 

Reduction- 
factor B 

Weight 

im 

h 

m 

%fm 




Nov 3 

22 

12 

120 

198 

0 61 

2 

6 

22 

26 

98 

123 

0 80 

1 

16 

0 

10 

120 

149 

0 81 

0 

23 

23 

57 

128 

214 

0 60 

3 

19^3 







Feb 6 

1 

01 

108 

192 

0 56 

2 

21 

0 

01 

120 

186 

0 65 

3 

Apr 11 

22 

46 

132 

223 

0 59 

2 

21 

0 

22 

106 

166 

0 63 

2 

Weighted 







mean 




. 

0 62 

- 

Oct 26 

0 

48 

112 

138 

0 81 


Nov 19 

1 

25 

100 

118 

0 85 


20 

0 

07 

82 

94 

0 87 


21 

0 

01 

83 

99 

0 84 


30 

0 

44 

86 

104 

0 83 


Dec 5 

1 

14 

88 

113 

0 78 


7 

0 

38 

116 

153 

0 76 


10 

1 

10 

116 

138 

0 84 


IBU 







Feb 26 

0 

46 

102 

131 

0 78 


Mar 10 

23 

22 

124 

130 

0 95 


14 

23 

04 

91 

122 

0 75 


20 

23 

12 

121 

169 

0 72 


26 

23 

34 

100 

141 

0 71 


26 

6 

20 

77 

106 

0 73 


29 

0 

40 

111 

188 

0 59 


Apr 12 

0 

20 

100 

139 

0 72 


Mean 





0 78 

. ■ 

Nov 12 

23 

08 

77 

134 

0 57 


14 

0 

00 

99 

181 

0 55 


30 

23 

50 

57 

86 

0 66 


Dec 3 

0 

46 

82 

138 

0 59 


4 

0 

06 

87 

148 

0 69 


14 

23 

30 

81 

150 

0 54 


ms 







Jan 19 

0 

40 

57 

101 

0 66 


23 

23 

49 

73 

126 

0 68 


26 

23 

36 

63 

89 

0 71 


29 

1 

04 

50 

59 

0 85 


Feb 19 

1 

04 

88 

166 

0 63 


24 

0 

34 

114 

176 

0 66 


Mar 3 

23 

40 

106 

172 

0 62 


Apr 8 

1 

00 

80 

166 

0 48 


30 

23 

46 

94 

180 

0 62 


Mean 





0 60 

... 


the potential at the field station and at the observatory were compared by plot ting the 
values for every minute on coordmate paper. The factors were then assigned weights 
and entered in the table accordmg to the agreement between the variations, assuming 
that this agreement indicated identical conditions at both stations * The observation 

' J P Ault aad S J Maucblt Atmosphenc-eleotrio results obtamed aboard the Camegie, 1915-1921, Res Dep 
Terr Mag , vol V (1916-1921), pp 196-209 
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of November 16 was excluded, because there was no agreement between the variations 
On November 6 the agreement was only fair, but on the other days it was good or excel- 
lent Thus the weighted mean value, 0 62, has been adopted as the reduction-factor for 
the wmter 1922 to 1923 

It may here be noted that the collector-post was placed 3 7 meters from the ice 
house on level ice The collector was 180 cm above the surface and the height of the 
house was about 2 meters Supposing the house to be absent, we should have found 
the reduction-factor equal to 1/1.80=0 56, but this value is mcreased by 10 per cent 
to 0 62, owmg to the presence of the house. We may get an idea of the increase which 
should be expected by appl3ang the formulae which C H. Lees* has developed for the 
potential m the vicmity of the middle of long walls Considermg the ice-house as a 
long, thin wall of height 2 meters and at a distance of 4 meters from the collector-post, 
we find that the measured potential has to be multiphed by 1 11 m order to be reduced to 
undisturbed conditions, that is, the reduction-factor r is equal to 0 56x1 11 = 0 62. Con- 
sidermg, on the other hand, the ice-house as a long retauung-wall, we find that the 
measured potentials must be multiphed by 1 24, giving r=0 70 The latter value is 
obviously too large, because the ice-house was of short length compared to the distance 
to the collector The first value may be more nearly correct, because, though the house 
IS short, it has a certain depth Considermg these circumstances, the agreement be- 
tween the observed values and the computed values must be regarded as satisfactory 

In the next two periods no discrimination between good and bad observations was 
possible, because the potential at the observatory was recorded every fourth nunute 
only and because the small time-scale made the identification of correspondmg potentials 
difficult The observed reduction-factors for these periods show greater scattering, which 
IS due, at least partly, to the imperfections of registration, namely, small tune-scale and 
uncertainty as to base-lme The mean values 0 78 and 0 60 which have been adopted 
for the two periods, the wmter 1923 to 1924 and the next wmter, respectively, are prob- 
ably correct, however, within 5 per cent, because the probable errors of these values are 
±18 per cent and ±2 6 per cent, respectively 

The difference in the values for the two wmters is explamed by the circumstance 
that the collector during the winter 1924 to 1925 extended farther out from the side of 
the ship than durmg the preceding wmter The potential recorded at the same altitude 
above the surroundmg, ice, therefore, would become higher and consequently the reduction- 
factor smaller 

It may be noted that it is not possible to detect any definite departure from a hnear 
relationship between observed or recorded potential and potential gradient Further- 
more, no material seasonal change m the value of the reduction-factor is present. A 
seasonal change might be caused by an accumulation of snow near the ship, which would 
be accompamed by an mcrease of the reduction-factor. The observations seem rather 
to mdicate a decrease, but this is too small and uncertain to be taken into account. 

(7) TABLES OP BESTJLTS 

Table 51 contams the results of the daily observations from October 11, 1922 to May 
30, 1923. In the first part is given the Greenwich date, the G M T of the observation, 
and the potential gradient m volts per meter. The last part contains an abstract of the 
meteorological observations, namely, the true direction of the wind, the wind' velocity m 
meters per second, the temperature of the air in degrees centigrade, the amount of cloudi- 
ness on a scale of 10, and statements regarding occurrence of fog or precipitation The 
barometnc pressure has not been entered, because it is a factor of small importance m the 

* C H Lees On the shape of the eqmpotential surfaces in the air near long walls or buildings and on their effect 
on the measurement of atmospheric potential-gradient, Proc B 8oc , A, vol 91 (1915), pp 440-461 
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Table ^l---S%mvlta7ieom Values of Potential Gradient^ WindrDirectwn and Velocity ^ TeniperaturCi and Cloudiness while in the DnfUlce 


Date 

GMT 

Potential 

1 

Wand 

Tempei- 

ature, 

centi- 

grade 

Cloudi- 

ness 

Date 

GMT 

Potential 

Wind 

Tempei - 
aturo, 
centi- 
grade 

Cloudi- 

ness 

gradient 

Tiuo dll 

Velocity 

gradient 

True dir 

Velocity 

im 

h 

m 

ti/m 


m/sec 

o 



h 

m 

v/m 


mjsec 

o 



Got 11 

21 

36 

108 

NE 

3 1 

-12 

9 

Noy 3 

22 

12 

123 

NW 

2 5 

-23 


1 

12 

21 

10 

130 

NE 

6 4 

-15 

1 

4 

22 

10 

92 

WNW 

4 0 

-23 


1 

13 

21 

10 

102 

ENE 

9 3 

-10 

10 

5 

22 

00 

86 


0 0 

-22 


10 

14 

21 

00 

230 

E 

7 6 

- 9 

9 

6 

22 

14 

77 

NW 

2 9 

-20 


10 

15 

22 

02 

142 

NNW 

2 0 

-13 

5 

7 

22 

11 

76 

N 

2 0 

-20 


10 

16 

21 

28 

132 

W 

4 9 

-16 

7 

9 

22 

24 

92 

W 

7 8 

-26 


10 

17 

22 

06 

103 

E 

3 1 

-16 

8 

10 

22 

13 

99 

NW 

1 2 

-32 


1 

18® 

21 

05 

86 

E 

4 7 

-14 

10 

11 

22 

30 

177 

ENE 

7 3 

-25 


10 

19 

22 

09 

38 

ESE 

6 1 

- 6 

8 

12 

22 

11 

83 

ENE 

4 7 

-23 


10 

20 

22 

21 

62 

SE 

6 4 

- 6 

8 

13 

22 

00 

75 

S 

2 5 

-21 


10 

21& 

22 

09 

81 

E 

3 6 

-11 

10 

14 

22 

20 

83 

E 

2 4 

-25 


10 

22 

22 

19 

67 

E 

5 4 

-16 

10 

15 

22 

16 

112 

SE 

1 6 

-21 


10 

23 

22 

16 

99 

ENE 

6 0 

-15 

4 

16 

0 

07 

92 

ENE 

0 0 

-23 



24 

22 

00 

122 

NE 

6 9 

-22 

2 

16® 

22 

21 

130 

ENE 

4 2 

-2i 


10 

25 

22 

15 

104 

E 

5 9 

-23 

0 

17 

22 

09 

57 

E 

3 6 

-25 


1 

20 

22 

17 

128 

E 

3 8 

-19 

1 

18 

22 

11 

83 

SE 

2 3 

-24 


1 

27 

22 

14 

105 

S 

3 5 

-15 

10 

19 

22 

07 

66 

NE 

4 2 

-29 


1 

28 

22 

15 

45 

ESE 

5 6 

-17 

10 

20 

22 

00 

109 

N 

2 4 

-24 


10 

29 

22 

35 


E 

8 8 

-18 

3 

21 

22 

08 

116 

NW 

3 8 

-22 


10 

30 

22 

13 

123 

ESE 

6 4 

-17 

8 

22 

22 

07 

123 

WNW 

3 1 

-29 


2 









23 

22 

14 

166 

NE 

2 4 

-33 


1 









23 

23 

67 

132 

NE 

2 4 

-33 


1 


h 






24 

22 

15 

268 

N 

3 7 

-26 


10 

Moan 

22 

0 

106 

For all 




25 

22 

46 

261 

NE 

6 1 

-19 


10 

Moan 

22 

0 

100 

For wind-velooitv loss than 6 0 meters 

26 

22 

11 

113 

SSE 

4 4 

-30 


2 





per second 



27 

22 

00 

148 

E 

2 0 

-34 


2 









28 

22 

25 

249 

E 

7 8 

-18 


5 









29 

22 

10 

165 

NE 

3 7 

-27 


1 









Mean 



For all 













Mean 



For wind-velocity less than 5 

0 











■ 

■ 


meters per second 



im 

h 

m 

u/m 


ml sec 

o 


ms 

h 

m 

v/m 


inhec 

o 



Deo 2 

22 

10 

93 

B 

2 2 

-32 

2 

Jan 1 

22 

22 

87 

ENE 

3 7 

-33 


1 

3« 

22 

05 

99 

NE 

3 2 

-20 

10 

2 

20 

ESI 

228 

ENE 

5 7 

-32 


2 

5 

22 

22 

93 

SW 

3 8 

-28 

1 

5 

22 

17 

138 



-33 


0 

7 

21 

40 

126 

WNW 

4 1 

-21 

10 

6 

22 

69 

143 


1 9 

-32 


7 

8 

22 

11 

84 

E 

4 3 

-24 

10 

7 

22 

32 

137 

E 

3 5 

-29 


10 

10 

22 

30 

68 

ESK 

5 0 

-19 

7 

8 

22 

00 

160 

ESE 

0 7 

-31 


s 

11 

22 

00 

135 

ESE 

4 1 

-21 

0 

9 

22 

41 

128 

ENE 

2 4 

-27 


10 

12<* 

22 

22 

160 

N 

1 6 

-19 

10 


22 

14 

127 

SS£ 

1 0 

-36 


1 

13 

22 

10 

95 

ENE 

4 8 

-24 

5 

11 

22 

■El 

106 

SW 

1 6 

-40 


1 

1() 

22 

25 

116 

E 

4 9 

-25 

1 

12 

22 

26 


N 

1 8 

-43 


7 

17 

22 

20 

133 

E 

3 8 

-25 

1 

13 

22 

33 

107 



-41 


1 

18 

22 

00 

119 

E 

2 2 

-27 

2 

17 

22 

23 

107 

ESE 

4 1 

-36 


10 

19 

22 

04 

137 

E 

1 0 

-26 

4 

22 

22 

56 

81 

SE 

2 8 

-37 


4 

20" 

22 

08 

94 

NNW 

0 9 

-22 

10 

23 

22 

00 

143 

ENE 

1 6 

-42 


1 

22« 

22 

21 

126 

WNW 

2 0 

-25 

10 

24 

22 

26 

128 

N 

0 6 

-42 


1 

23 

22 

24 

130 

NW 

2 0 

-33 

1 

25 

22 

ESI 

169 

ssw 


-37 


2 

26^* 

22 

30 

153 

NE 

1 6 

-27 

10 

27 

22 

39 

83 



-29 


9 

27 

22 

25 

97 

NW 

3 4 

-32 

6 

28 

22 

36 

85 


1 0 

-31 


10 

29 

22 

29 

76 

N 

2 8 

-32 

3 

29 

22 

34 

171 

ENE 

6 7 

-37 


1 

30 

22 

25 

90 

N 

2 6 

-28 

5 

30 

22 

36 

75 

E 

6 0 

-39 


1 

31 

22 

30 

73 

NE 

2 3 

-32 

10 

31 

22 

17 

157 

E 


-36 


1 


} 

k 








h 







Mean 

22 

3 


For all 




Mean 

22 4 

126 

For all 





Mean 

22 

3 


For wmd-velooity less than 6 0 

Mean 

22 

6 

119 

For wmd-velocity less than 5 0 





■■ 

meters per second 






meters per second 




®Fog *Snow '’Mist ** Heavy fog •Light snow 
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Tabm 61 SimidUmemts Vahies of Potendvil Gradient, Wind-Ihrechon and Vdomty, Temperature, and Cloudiness while in the Dnff~Ice 

Concluded 


Date 

GMT 

Potential 

Wmd 

Temper- 

ature, 

centi- 

grade 

Clou(h- 

ness 

Date 

GMT 


Wmd 

Temper- 

ature, 

centi- 

grade 

Cloudi- 

ness 

gradient 

True (hr 

Velocity 

gradient 

True du* 

Velocity 

ms 

h 

m 

v/m 


m/aec 

0 


ms 

h 

m 

vfm 



0 


Feb 1 

22 

41 

135 

ENE 

7 0 

-34 

10 

Mar 1 

22 

45 

107 

SSW 

i 9 

-24 

10 

2 

22 

35 


NE 

2 9 

-36 

5 

2 

22 

43 

98 

w 

3 5 

— 28 

2 

3 

22 

55 

117 

wsw 

2 5 

-35 

7 

3 

22 

30 

151 

sw 

2 9 

-30 

2 

4 

22 

15 

88 

ssw 

3 4 

-31 

10 

10 

22 

51 

92 

s 

1 5 

-36 

0 

6 

22 

00 

127 

ssw 

1 2 

-37 

1 

11 

22 

14 

124 

ENE 

5 5 

-34 

10 

6 

22 

20 

110 

ssw 

4 7 

-28 

4 

12 

22 

52 

119 

NE 

2 9 

-32 

5 

7 

22 

21 

83 

ssw 

2 8 

-28 

2 

14 

21 

58 

159 

W 

2 2 

-35 

0 

8 

22 

28 

74 

SSE 

2 0 

-31 

1 

15 

22 

35 

123 

SSE 

1 5 

-33 

0 

13 

22 

33 

47 

SSE 

3 0 

- 9 

10 

16 

22 

15 

141 

ESE 

0 9 

-33 

0 

14 

22 

30 

147 

w 

2 0 

-21 

2 

17 

22 

49 

140 

SE 

2 3 

-34 

0 

150,6 

22 

14 


NNB 

3 2 

-20 

10 

18 

22 

35 

123 

SE 

2 0 

-34 

4 

16 

22 

24 

136 

E 

1 5 

-27 

2 

19 

22 

30 

186 

SE 

1 8 

-34 

0 

17 

22 

37 

93 

E 

4 8 

-29 

2 

20 

22 

45 

135 

ESE 

4 8 

-30 

5 

19 

22 

46 

84 

S 

3 8 

-17 

2 

22 

22 

19 

135 

ESE 

2 8 

-33 

3 

20® 

22 

00 

117 

sw 

1 2 

-28 

10 

24 

22 

15 

116 

ESE 

6 8 

-24 

10 

26 

22 

01 

159 

sw 

3 6 

-35 

2 

27 

22 

10 

128 

SW 

3 5 

-26 

0 

28 

22 

15 

125 

WNW 

4 4 

-21 

9 

»28 

22 

27 

120 


0 0 

-24 

1 

Mean 

h 

22 4 

109 

For all 




Mean 

h 

22 5 

129 

For all 




Mean 

22 4 

107 

For wind-velooity less than 5 0 

Mean 

22 5 

130 

For wmd-velooity less than 5 0 





meters per second 






meters per second 


ms 

h 

m 

vim 


mfsec 

0 


ms 

h 

m 

vfm 


m/aeo 

0 

IB 

Apr 6 

23 

33 


E 


-21 

2 

May 1 

22 

43 

116 

ESE 


-20 

3 

7 

23 

28 

139 

ESE 

4 8 

—21 

7 

4* 

22 

26 

85 

SSW 

3 6 

-13 

10 

8 

23 

13 

169 

S 

2 4 

—18 

3 

5 

22 

30 


WSW 

2 9 

-18 

1 

9 

23 

00 

181 

SW 

1 8 

-20 

1 

6 

22 

39 

115 

wsw 


-14 

10 

11 

23 

46 

145 

wsw 

2 4 

-22 

1 

70 

22 

50 

127 

ssw 

1 1 

-17 


12 

23 

22 

151 ' 

sw 

2 0 

-22 

2 

8 

22 

44 

158 

E 

5 3 

-11 


13 

23 

27 

154 

NW 

0 6 

-19 

10 

9* 

22 

37 

102 

ENE 

4 4 

-10 


15 

23 

00 


N 

0 9 

-25 

2 

10 

22 

48 

159 

NE 

7 2 

—15 


16 * 

22 

16 

153 

SSE 

1 2 

-25 

10 

14 & 

22 

00 

71 

ENE 

7 3 

-11 


17 

22 

01 

137 

SE 

4 7 

-27 

1 

16 

22 

32 

203 

NW 

6 8 

-13 


18 

22 

10 

139 

E 

4 8 

-27 

2 

19 

22 

38 

125 

N 

5 5 

-13 


19 

22 

25 


ESE 

3 4 

-25 

0 

21 

22 

08 

147 

SW 

0 8 

-13 


21 

00 

22 


NW 


-23 

2 

23 

22 

00 

123 

NW 

1 6 

-14 


21 

22 

39 

86 

NW 

1 7 

-23 

2 

24 

22 

28 


NW 


-12 


22* 

22 

18 

91 

NNW 

2 2 

-22 

10 

25 

22 

22 

105 

E 

3 7 

-11 


23 

22 

24 

()2 

WNW 

2 9 

-19 

10 

20 

22 

30 

93 

E 

2 9 

- 6 


24 

22 

01 

04 

E 

1 3 

-24 

0 

28 

21 

58 

90 

SE 

2 9 

- 7 


25 

22 

02 

97 

K 

8 0 

-21 

2 

29 

22 

15 

123 

SR 

3 2 

- 0 










30 

22 

09 

124 

SE 

0 4 

- 0 

mm 

Mean 

h 

22 2 

130 

For all 




Mean 

h 

22 5 

123 

For all 




Mean 

22 2 

131 

For wind-velooity less than 5 0 

Mean 

22 

5 

111 

For wmd-velooity less than 5 0 





meters per second 






meters per second 



Means October 1922 to May 1923 at 22 ^ 4, 119 1 volts per meter, days without drift at 22 ^ 4, 114 5 volts per meter 


Fog ^ Snow ® Mist ** Heavy fog * Lijj;ht snow 
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study of the potential gradient and because possible relations between atmospheric pres- 
sure and potential gradient will not be discussed m the present paper The relative 
humidity has also been omitted, because rehable measurements of this quantity are 
very difficult at low temperatures and are not available for the winter 1922 to 1923 
F Malmgren succeeded later on (fall of 1923), m developmg a method by which the rela- 
tive humidity could be measured with great accuracy at very low temperatures ® Some of 
his results will be utihzed when discussmg the observations of the two wmters 1923 to 1925 
Table 52 contains the results of the 24-hour senes of eye-readmgs for determinmg the 
diurnal vanations The potential gradients are entered for every Greenwich hour and 


Table 52 ---Hourly Values of Potential Gradient in Volts per Meter 



® Studies of humidity and hoar frost over the Arctic Ocean, Oeofyaiske Pvblikationer^ Oslo, vol IV, No 6 (1926) 
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are obtained as the mean of 20 readmgs at mtervals of one mmute, centered on the hour. 
The right part of the table gives notes regarding the meteorological conditions, namely, 
the maximum and minimum mean hourly wmd-velocity during the period of observation, 
the general wind-direction, and the maximum and mimmum amount of clouds The 
footnotes show snowfall and the occurrence of fog and haze The meteorological data 
are too condensed to show some of the relations which wiU be discussed in the follow- 
ing section For more detailed and complete information, reference must be made to 
the forthcommg complete publication of the meteorological observations of the Maud 
Expedition 


fT<ym Eye^Readings ^October 192B to May 19BS {Greenwich mean ixmi) 


Day 


17h 

IS** 



2lh 

22‘> 

23k 

24h 

Mean 

Wind 

Clouds 

Max 

Min 

True 

direction 

Max 

Min 

m2 











m/sec 

m/eec 




Got 17 
18 

166 

132 

162 

132 

146 

106 

104 

93 

94 


3 2 

0 0 

W. E 

10 

1 

24 

26 





[118 

120 

123 

188 

99] 


53 

4 8 

NE 

6 

2 

Nov 6 






99 

86 

69 

68 


2 3 

0 0 

N 


1 

6 

66 

64 

84 

92 

97 









HijH 


18 





108 

94 

76 

66 

61 


4 1 

0 0 

SW,E 



14 

136 

148 

113 

116 












21 





137 

113 

109 

90 

87 


4 2 

2 3 

NW 


0 

22 

136 

134 

140 

132 












^ 27 





172 

164 

148 

142 

118 


7 4 

1 7 

NE 


0 

28 

167 

143 

123 

141 












Deo 11 





[136 

141 

136 

116 

107] 


4 1 

0 9 

SE, NW 



12 

162 

96 

144 

149] 












18 

130 

134 

93 

136 

136 

136 

119 

101 

102 


4 1 

2 2 

E 


0 

19 
















1928 
















Jan 7 









122 


4 1 

0 0 

E 

10 

3 

8 

190 


166 

176 

160 

149 

160 

138 








23 

149 


190 

161 

166 

148 

143 

123 

126 


3 0 

1 6 

E 

2 

0 

24 
















Mean 

139 9 

139 1 

132 6 



124 9 

116 9 


94 8 

110 8 


■1 




Feb 5 

6 

144 

130 


116 

132 

147 

128 

132 

131 


2 2 


W 

2 

0 

20 







118 

121 

116 


4 3 


NE 

10 

2 

21 

83 

120 

108 

110 

97 

103 

mfmm 









26 







. 

127 

122 


8 1 

0 6 

S 

2 

0 

26 

204 

205 

190 

201 

187 



[147] 








Mai 4 

5 









[136] 


4 0 


NE 

10 

mm 

13 








[171 








14 

197 

191 

182 

189 

185 


169 

130 



2 8 


W 

2 

0 

Apr 9 


210 

236 

234 

234 


182 

177 

163 


















2 4 


sw 

2 

0 

16 









[136] 







17 

47] 





[160 

138 

126]^ 



4 7 

1,2 

SE 

10 

4 

24 


22 

17 

90^ 

233 

146 

04] 

92 

96 







26 

4 

19 

31 

36 

77 

82 

98 




7 0 

0 0 

E 

10 

2 

May 14 

6 

4 

11 

10 

30 

37 

72 


144 







16 











7 3 

1 1 

SE 

10 

0 

22 








119 

130 







23 

68 

26 

118 

126 

106 

138 

119 

[126] 








Mean • 

112 0 

113 0 

123 0 

127 6 

131 0 

131 6 

129 6 

124 8 

126 4 

116 8 

• 



* 



( ) "Interpolated [] —Not used in the mean “Mist ^Fog “Snow ^ Light snow. 
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Maud Expedition Results, 1918-1925 


Table 53 contains the potential gradients which are derived from the continuous 
records durmg October 4, 1923 to May 6, 1924, and from November 1, 1924, to April 29, 

1925 The published values represent hourly mean values centered on the full hours, 

GMT It IS the practice of the Department of Terrestrial Magnetism to pubhsh mean 
hourly values which are centered on the half-hour, the scaling of these records, however, 
was earned out by the wnter on board the Maud, foUowmg the method which is com- 

Table 53 — Mean Hourly Yaluee Centered on the Hour of Potential Gradient in Yolts 


Day 

lb 

2b 


4h 

6b 

6b 

7b 

8b 

9b 

10b 

lib 

12b 

18b 

14b 

15b 

16b 

19£3 
Oct 4 

(121) 

124 

113 

107 

141 

104 

115 

124 

137 

150 

129 


153 

156 

<*161 

187 

5 

[102 

94 

d( 86) 

75 

94 

91 

91 

113 

125 

107 

dllO 


91 

134 

134 

145 

6 

129 

129 

•136 

109 

117 

132 

117 

117 

103 

109 

106 


113 

111 

131 

129 

7 

63 

74 

37 

42 

63 

(78) 

(85) 

(93) 

95 

101 

‘*103 


101 

109 

113 


S 

106 

108 

127 

140 

148 

130 

113 

81 

75 

76 

84 

88 

108 

113 

127 

■ 9 

9 

8S 

86 

88 

88 

78 

92 

100 

95 

111 

133 

•133 

127 

127 

148 

159 

mlm 

10 

141 

136 

124 

113 

99 

118 

115 

109 

109 

101 

104 

109 


124 

‘*116 


14 

[107 

115 

118 

105 

70 

47 

26 

31 

28 

15 

28 

53 

86 

128 

136 

158 

18 

(95) 

(90) 

87 

81 

85 

93 

93 

87 

85 

85 

90 

106 

117 

134 

134 

152 

19 

(112) 

(112) 

109 

106 

106 

109 

112 

118 

118 

76 

88 

97 



112 

112 

20 

[128 

126 

129 

112 

112 

112 

94 

100 

100 

106 

130 

135 

169 

212 

165 

141 

21 

112 

117 


124 

114 

114 

114 

112 

112 

109 

112 

112 

127 

130 

135 

130 

22 

83 

71 

65 

65 

62 

59 

47 

47 

53 

59 

47 


77 

179 

107 

131 

23 

[102 

96 

93 

90 

99 

112 

121 

121 

121 

124 

130 


148 

158 

194 

258 

24 

121 

134 

141 

134 

121 

121 

115 

no 

105 

99 

106 


147 

124 

116 

120 

25 

[129 

139 

134 

145 

115 

145 

134 

102 

107 

107 

150 


132 

161 

172 

214 

Mean 

105 1 

107 3 

103 9 

'lOO 8 

103 1 

104 6 

102 4 

99 4 

100 3 

99 7 

100 1 

106 2 

116 9 

129 8 

128 2 

131 6 

19£S 
Nov 9 

[111 

100 

94 

97 

108 

111 

111 

111 

117 

127 

127 

134 

147 

160 

138 

167 

10 

■EH 

81 

( 81) 

( 85) 


106 


116 

106 

109 

124 

124 

135 

(149) 

180 

196 

11 

[104 

no 

no 

104 

104 

102 

111 

126 


102 

121 

148 

(181) 

187 

(192) 

192 

16 

[230 

154 

154 

154 

166 

176 

181 

121 

no 

99 

no 

104 

121 

132 

132 

14 i 

17 


48 

48 

56 

72 

82 

82 

80 

so 

82 

91 

88 

101 

109 

109 

112 

18 

102 

no 

102 

88 

88 

99 


88 


no 

115 

120 

163 

183 

195 

241 

19 

123 

no 

88 

99 

95 

102 

88 

94 


94 

94 

102 

135 

no 

115 

126 

20 

78 

78 

•70 

03 

63 

95 

•95 

88 

84 

84 

•78 

116 

126 

118 

•no 

no 

21 

74 

85 

74 

90 

88^ 

85 

74 

63 

53 

58 

63 

77 

96 

106 

112 

106 

23 

[ 76 

152 

84 

70 

65 

65 

78 

73 

76 

76 

89 

94 

94 

92 

92 

94 

24 

92 

95 

96 

92 

89 


68 

76 

67 

58 

63 

47 

42 

89 

84 

84 

25 

69 


69 

71 

74 


76 

82 

76 

74 

79 

87 

101 



in 

26 


74 

74 

71 

71 


74 

76 

79 

82 

87 

90 

90 



117 

27 

77 

77 

68 

63 

58 


98 

82 

85 

90 

79 

95 

106 

96 


1 J2 

29 


37 

53 

37 

45 


4*5 

47 

47 

60 

63 

92 


96 


90 

•JO 

78 

7) 


70 

76 


73 

70 

64 

73 

81 

97 

102 

no 


106 

Mean 

82 1 

77 8 

73 2 

72 7 

74 4 

80 9 

79 i 

76 0 

77 0 

78 6 

81 2 

91 8 

106 1 

112 9 

117 2 

121 4 

ms 

Dec 3 

126 

117 

126 

134 

109 

111 

106 

94 

99 

109 

109 

109 

109 

109 

112 

112 

4 

((iia) 

(96) 

(85) 

76 

79 

79 

85 

86 

88 

98 

85 

102 

113 

113 

119 


5 

85 

93 

96 

104 

99 

113 

118 

*118 

102 

93 

93 

•102 

96 

96 

102 

107 

6 

79 

79 

82 

85 

90 

93 

96 

99 

96 

96 

102 

107 

113 

116 

113 

119 

7 

116 

129 

113 

•107 

124 

131 

135 

133 

124 

133 

124 

•138 

145 

147 

147 

161 

8 

[149 

127 

130 

mmm 

(130) 

(130) 

(130) 

130 

127 

124 

130 

146 

166 

156 

159 

147 

9 

no 

104 

104 

113 

no 

no 

124 

121 

127 

127 

134 

129 

141 

158 

147 

152 

10 

107 

107 

107 

113 

121 

127 

130 

130 

124 

121 

127 

133 

138 

147 

152 

150 

11 

96 

93 

112 

116 

121 

118 

124 

124 

121 

101 

95 

96 

107 

113 

118 

118 

12 

126 

120 

115 

124 

129 

124 

124 

126 

124 

129 

126 

129 

132 

143 

143 

146 

13 

102 

95 

107 

102 


95 

99 

113 

113 

no 

99 

•99 

113 

129 

129 

(141) 

14 

124 

124 

127 

•116 

116 

133 

130 

138 

130 

119 

133 

147 

164 

167 

147 

•147 

18 ' 

84 

78 

84 

89 

92 

98 

95 

89 

84 

73 

84 

95 

106 

101 

112 

129 

19 

104 

113 


104 

107 

no 

113 

113 

113 

116 

119 

122 

127 

141 

147 

156 

21 

96 

no 

99 

99 

107 

113 

124 

130 

124 

119 

124 

119 

124 

127 

131 

124 

26 

[183 

163 

124 

‘*118 

120 

116 

87 

95 

92 

98 

98 

106 

118 

129 

129 

136 

27 

[166 

141 

117 

136 

117 

111 

99 

97 




111 

133 

141 

141 

161 

28 

[111 

83 

83 

85 

83 

85 

120 

108 



85 

94 

111 

189 

189 

189 

29 

74 

60 

60 

68 

66 

60 

55 

52 




63 

66 

66 

74 

77 

30 

[ 85 

82 

74 

63 

66 

68 

74 

79 




<* 88 

118 

143 

115 

169 

Mean 

102 1 

101 6 

102 8 

105 3 

106 6 

109 7 

112 5 

112 9 

109 6 

107 6 

no 0 

113 4 

120 1 

125 7 

128 1 

131 4 


( ) ■« Interpolated [ ] «■ Not used in the mean <» Mist ^ Fog «Snow ^ Light snow * Haze 
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mon m meteorology, axid it was not thought necessary to undertake new scahngs center- 
mg on the half-hour. The “electric character-number” has been assigned m an arbi- 
trary manner which is not in agreement with the scheme generally used, because a 
negative potential-gradient occurred only once, so that all days except one should have 
received character-number “0” The character-number here used depends only upon 
the appearance of the curve, 2 meaning a very ragged, 0 a very smooth curve. 


per Meter from Electrograms, October 19SS to April 19S6 {Greenwich mean Hme) 



C ) "Interpolftted, [ ]*Not used in the mean. « Mist ^ Fpg *Snow. Light snow •Base 
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Maud Expedition Results, 1918-1925 


Tabib 63 — Mean Hourly Vcdites Centered on the Hour of Potential Gradient %n Volta per 


Day 


2>» 

Si 

4i 

6i 

6i 

7h 

8i 

9*» 

lOi 

lib 

12i 

13b 

14b 

16b 

16b 

19H 
Jan 5 

81 

70 

70 

54 

62 

70 

76 

81 

84 

98 

98 


109 

127 

120 

117 

6 

90 

81 

81 

81 

79 

87 

87 

81 

87 

84 

87 


98 

103 

109 

112 

7 

81 

76 

70 

60 

70 

70 

60 

62 

79 

98 

109 


136 

147 

145 

•125 

9 

[196 

120 

95 

87 

79 

87 

87 

87 

98 

120 

131 

141 

134 

127 

156 

169 

11 

[109 

109 

103 

103 

114 

131 

133 

117 

114 

138 

159 

174 

185 

207 

210 

207 

12 

181 

125 

120 

120 

114 

120 

136 

191 

169 

158 

16CI 

182 

180 

174 

191 

182 

13 

[109 

109 

106 


101 

109 

117 

117 

131 

136 

141 

138 

158 

166 

174 

•229 

14 

103 

103 

114 

103 

(103) 

103 

98 

98 

98 

120 

136 

147 

141 

138 

145 

147 

15 

70 

73 

76 

76 

76 

87 

95 

98 

114 

109 

136 

147 

131 

125 

136 

147 

16 

114 

92 

70 

76 

81 

84 

98 

92 

103 

81 

70 

92 

98 

112 

120 

•109 

17 

92 

90 

90 

87 

84 

92 

92 

109 

109 

101 

103 

127 

147 

134 

127 

131 

20 

[145 

92 

81 

95 

87 

92 

114 

103 

103 

95 

125 

123 

120 

103 

114 

106 

21 

70 

65 

57 

60 

65 

73 

73 

79 

87 

87 

87 

103 

106 

101 

114 

106 

22 

104 

88 

82 

77 

82 

82 

79 

77 

82 

77 

88 

96 

116 

120 

132 

126 

23 

[157 

308 

320 

157 

106 

115 

106 

112 

112 

92 

101 

106 

112 

115 

123 

123 

24 

[(94) 

(88) 


(74) 

74 

68 

74' 

80 

85 

85 

82 

117 

132 

126 

149 

143 

26 

[10i2 

IC^ 

88 

«99 

79 

120 

96 

113 

116 

102 

113 

119 

156 

159 

265 

•232 

27 

141 

135 

121 

“99 


85 

90 

96 

85 

104 

79 

104 

141 

110 

124 

124 

28 

79 

79 

93 

107 


87 

96 

96 

67 

79 

85 

85 

90 

85 

107 

130 

29 

70 

67 

56 

67 


65 

104 

79 


67 

65 

85 

96 

99 

113 

119 

30 

116 

104 

102 

92 


107 

93 

87 


98 

96 

•93 

119 

121 

124 

113 

31 

85 

90 

88 

88 


88 

102 

107 


110 

113 

119 

113 

122 

138 

136 

Mean 

95 1 

89 2 

86 0 

83 1 

81 9 

86 7 

91 9 

95 5 


98 1 

101 4 


m 

121 2 

129 7 

128 3 

im 

Feb 2 

112 

112 

124 

132 

141 

138 

132 

•126 

115 

109 

121 

•138 

124 

135 


•124 

3 

mm 

67 

62 

«62 

64 

73 

76 

•73 

76 

87 

81 

•90 

90 

95 


•90 

4 

mm 

73 

70 

70 

73 

84 

87 

95 

92 

92 

90 

101 

112 

112 

116 

129 

6 

[219 

213 

216 

169 

121 

118 

115 

124 

129 

121 

124 

134 

129 

129 

143 

140 

7 

124 

117 

117 

112 

109 

106 

104 

106 

106 

104 

106 

101 

115 

109 

112 

118 

8 

[ 73 

78 

87 

118 

115 

112 

118 

118 

118 

112 

106 

' 112 

118 

105 

112 

•118 

9 

[ 96 

87 

90 

106 

115 

121 

112 

126 

126 

112 

129 

129 

146 

143 

152 

148 

12 

[ 95 

107 

127 

119 

119 

124 

187 

65 

65 

59 

107 

•113 

79 

85 

90 

85 

13 

[ 88 

107 

91 

•96 

82 

79 

85 

85 

96 

85 

119 

119 

221 

267 

294 

•273 

14 

[146 

145 

146 

170 

181 

160 

170 

164 

145 

130 

170 

167 

141 

130 

205 

159 

15 

[122 

102 

107 

99 

107 

113 

124 

124 

121 

124 

147 

160 

153 

147 

145 

153 

16 

[312 

312 

233 

•295 

290 

283 

198 

•265 

269 

244 

159 

**182 

156 

166 

187 

^187 

17 

[136 

127 

122 

122 

127 

131 

124 

124 


105 

96 

108 

119 

124 

122 

136 

18 

85 

96 

91 

91 

102 

116 

102 

131 


148 

148 

141 

148 

156 

169 

170 

19 

136 

119 

116 

105 

102 

127 

113 

136 


131 

116 

96 

110 

113 

120 

122 

20 

65 

85 

76 

73 

88 

88 

85 

90 


79 

107 

• 85 

73 

96 

102 

107 

21 

67 

67 

73 

67 

73 

79 

79 

62 


79 

67 

62 

76 

79 

85 

81 

22 

85 

73 

79 

90 

90 

96 

102 

105 


102 

113 

113 

113 

133 

135 

141 

23 

107 

102 

102 

102 

96 

96 

79 

102 


79 

88 

85 

85 


113 

135 

24 

176 

216 

204 

181 

141 

113 

131 

107 

74 

70 

82 

85 

70 

85 

90 

96 

25 

[102 

93 

90 

90 

90 

93 

85 

79 

79 

88 

96 

96 

121 

135 

141 

187 

26 

[227 

297 

190 

124 

99 

93 

90 

99 

102 

102 

141 

159 

113 

111 

147 

138 

27 

[153 

141 

161 

119 

107 

88 

93 

90 

96 

102 

96 

90 

105 

113 

127 

99 

28 

[ 96 

96 

90 

90 

99 

102 

136 

131 

141 

176 

141 

124 

113 

136 

153 

130 

29 

88 

85 

90 

96 

96 

107 

116 

119 

119 

116 

124 

138 

130 

141 

147 

160 

Mean 

99 2 

101 0 

100 3 

98 4 

97 9 

101 9 

100 4 

104 3 

99 2 

99 7 

103 6 

102 9 

103 8 

113 0 

115 9 

121 9 


( ) » Interpolated [ 1 — Not used in the mean «Mist ®Fog •Snow <* Light snow «Haze 


The abstract of the meteorological data is similar to that m Table 52. It may be 
noted that from April 1925 only the wind-velocities which were estimated every fourth 
hour were available when preparmg this report, the records for the last months m the 
ice not havmg been scaled. 


Discussion 

The discussion of the results has been concerned largely with (1) relations of the 
electric potential-gradient of the atmosphere to meteorological factors, (2) monthly and 
diumal variations of the potential gradient, (3) harmomc analyses of the results, (4) 
relation to auroral phenomena, and (5) comparison with results of other observations. 




























































Atmospheric Potential-Gradient, 1922-1925 


Meter from EleOrograms, Octoier tm to Apra im (fheenwu^ mean fame)-Contmued 


Day 

ITh 

18^ 

19i‘ 

20** 

21** 

22** 

23>> 

24b 

Electric 

character 

Mean 

"Wind 

Clouds 


Snow- 

drift 

Max. 

Min. 

True 

direction 

Max. 

Min 

ature 

im 

Jau G 

6 

7 

9 

11 

12 

13 

14 

16 

16 

17 

20 

21 

22 

23 

24 

26 

27 

28 

29 

80 

31 

Mean 

131 

106 

136 

174 

199 

180 

207 

162 

141 

109 

134 

106 

98 
120 
117 
131 
272 
130 

99 
124 
124 
116 

162 

106 

141 

190 

210 

193 

196 

152 

160 

123 

112 

103 
92 

109 

117 
134 
221 

118 

104 
138 
127 
113 

138 

101 

160 

162 

207 

188 

166 

156 

163 

W 

114 

103 

92 

109 

129 

114 

170 

118 

113 

134 

124 

127 

134 

114 

•174 

147 

210 

•166 

•147 

141 

•141 

98 

127 

96 

98 
101 
123 
114 
•141 
110 

99 
131 
121 
122 

131 

131 

180 

147 

191 

196 

146 
136 
131 
101 

103 

90 

106 

104 
126 

97 

147 
102 
119 
124 
116 
116 

117 

131 

156 

141 

191 

196 

147 

120 

162 

08 

81 

84 

109 

88 

112 

97 

170 

104 

93 

131 

107 

107 

106 

92 

138 

133 

177 

163 

136 

98 

131 

98 

76 

65 

99 

90 

100 

92 

187 

86 

92 

121 

90 

110 

98 

(81) 

126 

131] 

147] 

131 

126] 

81 

126 

98 

98 

70 

104 

106 

(97)1 

86J 

•169] 

82 

82 

127 

88 

96 

1 

1 

1 

1 

0 

1 

2 

0 

1 

1 

0 

1 

0 

0 

1 

1 

2 

1 

1 

0 

0 

0 

101 0 

96 9 
113 4 
130 9 
160 2 
161 5 
142 1 
122 2 
118 3 

97 6 
106 7 
100 6 

88 8 
97 3 
132 8 
100 6 
147 0 
107 2 
93 8 
96 8 

106 7 

107 9 

m/s 

7 2 
4 7 
4 4 

8 2 
6 4 
4 9 

6 7 

7 0 

4 4 

2 6 

4 6 

6 9 

3 7 

4 8 

6 3 

2 3 

1 3 

2 2 

1 6 

3 6 

2 8 

3 6 

m/a 
0 0 
0 0 

0 9 
4 8 
3 7 

3 2 

4 7 
3 7 

1 2 

0 0 

2 6 

3 7 

1 3 

2 4 

1 8 

0 0 

0 0 

0 0 

0 0 

1 9 

1 3 

1 2 

S 

SW 

N 

NE 

E 

NE 

NE 

NE 

N 

NE 

NE 

E 

E 

NE 

E 

W 

N 

S 

NE 

W 

SW 

w 

1 

0 

2 

2 

9 

1 

0 

0 

1 

10 

10 

2 

2 

1 

2 

8 

10 

10 

10 

10 

7 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

1 

0 

0 

0 

1 

4 

3 

2 

0 

0 

1 

«c 

-29 

-32 

-33 

-29 

-30 

-32 

-30 

-30 

-32 

-32 

-26 

-29 

-29 

-81 

-29 

-80 

-32 

-32 

-33 

-31 

-34 

-38 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

126 7 

129 3 

130 3 

125 7 

126 4 

119 3 

106 9 

101 4 


107 7 
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Peb 2 

3 

4 

6 

7 

8 

9 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

Mean 

126 

90 

140 
143 
109 
124 

141 

81 

238 

169 

167 

147 

181 

176 

113 

106 

85 

180 

124 

104 

198 

141 

108 

164 

136 
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(90) 

134 

146 

116 

126 

133 

79 

187 

182 

179 

141 

133 

181 

107 

124 

102 

141 

116 

113 

216 

169 

121 

127 

146 

•112 

(87) 

138 

162 

124 

101 

132 

102 

227 

176 

204 

124 

124 

176 

113 

170 

107 

130 

119 

119 

290 

136 

96 

119 

145 

112 

•84 

135 

167 

117 

98 

140 

95 
244 
184 
227 
163 
116 
170 
122 
147 

96 
124 
127 
109 
265 
113 

85 

113 

147 

112 

78 

135 

167 

106 

98 

166 

110 

182 

176 

278 

216 

116 

162 

138 

147 

86 

118 

130 

96 

278 

164 

90 

110 

116 

101 

78 

124 

140 

95 
104 
194 
116 
187 
266 
216 
221 
124 
163 
107 

96 

81 

113 

130 

102 

290 

261 

90 

107 

136 

78 

70 

(115) 

134 

89 

103 

266 

96 

167 

256 

198 

238 

119 

169 

88 

86 

86 

113 

158 

108 

300 

210 

118 

113 

121 

•78 

•67 

(106) 

124] 

67 

92] 

280] 

88] 

160] 

141] 

•306] 

182] 

96] 
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79 

73 

88 
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210 
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278] 

153] 

96] 

107] 
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0 

0 
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0 

1 

1 

2 

2 

2 

2 

2 

1 

0 

1 

2 

1 

0 

1 

2 

2 

2 

2 

2 

1 

118 8 

78 5 
103 7 
146 7 
107 8 

106 9 
141 2 

99 7 

167 0 
169 0 

168 7 
214 6 

120 9 
188 7 
115 8 

96 6 

79 0 

110 9 

111 3 
115 5 
166 9 
148 7 

107 5 

121 4 
121 6 

m/a 

4 3 

3 6 

4 1 

6 0 

6 2 

7 2 

8 2 

7 9 

7 2 

6 9 

6 8 

8 6 

6 6 

6 7 

1 3 

2 3 

1 8 

3 0 

3 8 

3 8 

6 6 

6 6 

4 7 

4 8 

4 9 

m/a 

1 6 

0 0 

1 7 

2 6 

3 8 

1 9 

0 0 

1 6 

0 0 

1 7 

1 2 

4 2 

1 2 

0 0 

0 0 

0 0 

0 0 

1 2 

1 8 

2 8 

2 8 

3 8 

0 0 

1 8 
0,0 

s 

SE 

SW 

SW 

SW 

w 

SW 

SW 

NE 

SW 

NE 

N 

SW 

NE 

E 

NW 

NW 

SW 

SW 

w 

SW 

SW 
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NE 

N 

6 

3 

1 

1 

1 

10 

1 

10 

10 

1 

10 

10 

10 

10 

2 

10 

2 

7 

7 

7 

10 

10 

5 

2 

6 

0 

0 

0 

0 

0 

0 

0 

10 

2 

0 

1 

4 

0 

0 
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0 

0 

0 

1 

0 

2 
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0 

0 

OC 
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-42 
-40 
-83 
-37 
-36 
-39 
-27 
-38 
-88 
-34 
-28 
-31 
-28 
-28 
-28 
-31 
-28 
-26 
-32 
-80 
-28 
-37 
-39 
-41 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 
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0 

0 

1 

1 

1 
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0 

119 8 

124 0 
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124 0 
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1 
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102 8 
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( ) -« Interpolated, I ] >■ Not used m the mean • Mist ^ Pog • Snow «* Light snow • Hase. 


(1) BULATIONS BETWEEN METEOBOLOQICAL EACTOBS AND ATMOSPHEBIC-ELBCTEIC 

POTENTIAL-GBADIBNT 

The meteorological relations studied mclude those concerned with snow-dnft 
charge on drift-snow, wmd-direction, fog or haze, cloudiness, relative humidity, temper- 
ature, and meteorologically undisturbed days. 

(a) Potential grathent and snoto-dn/f— When obsemng the potential gradient m the 
Arctic on the Maud Expedition we found, as Simpson* found in the Antarctic, that 
as soon as the wind became strong enough to cause snow-drift the potential gradient be- 
came very high and positive. However, m contrast to Simpson, we observed a negative 
gradient only once, on November 5, 1924, from 10"* 40“ to 11"* 10“ G. M. T. The 

* Bntiah Antarotio Expeditioxii 1910-1918, p 300. 
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( ) » Interpolated [ ] **■ Not used in the mean ® Mist ^ Fog « Snow ^ Light Snow • Haze 


wind-velocity on tlus day had been very high between 0*^ and 9*^ G M T , accompanied 
by heavy drift and high positive potential-gradient, but when the gradient was reversed 
the wind was not very strong and the drift had almost ceased, but snow was faUmg 
The occurrence of a negative gradient durmg snowfall represents nothmg unusual and, 
therefore, does not give nse to further discussion However, it is remarkable that 

\ 










































Atmospheeic Potential-Geaeient, 1922-1925 

from EleOrogratM, October 19SS to Apnl 1B8B {Oreenwieh mean Contmued 


Electric 

character 


True 

direction 


Max Mm 


Temper- 

ature 


127 5 124 9 


119 51 114 41 



( ) «■ Interpolated [ ] Not used in the mean « Mist *» Fog ® Snow <* Light snow • Haze 

this case was the only one m which a negative gradient was observed. With the excep- 
tion of this single case we found that snow-drift always waa accompanied by high, posi- 
tive potential-gradient 

We have not a very great number of observations of the potential during strong 
wmds, because the potential invariably mcreaspd beyond the range of the electrometer. 
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Maud Expedition Eesults, 1918-1925 


Tabub 63— Jlfean Hourly Values CerU&red an ihe Hour of Potential Gradwnl in Volts per Meetr 



1924 
Deo 3 

79 

73 

73 

83 

74 

64 

64 

4 

89 

86 

79 

76 

83 

86 

96 

6 

88 

88 

68 

76 

86 

76 

74 

8 

97 

09 

88 

86 

74 

73 

73 

12 

1110 

103 

67 

58 

62 

73 

124 

13 

[ 71 

71 

73 

66 

68 

62 

^*58 

14 

73 

60 

60 

68 

68 

71 

75 

17 

88 

105 

100 

105 

109 

91 

80 

18 

112 

116 

124 

106 

95 

89 

97 

19 

94 

96 

73 

60 

71 

85 

<*104 

20 

82 

82 

78 

78 

76 

80 

82 

22 

1 W 

58 

70 

74 

64 

55 

56 

23 

[ 66 

66 

70 

62 

58 

70 

70 

24 

[147 

(118) 

98 

85 

82 

76 

79 

25 

[134 

134 

122 

132 

134 

118 

92 

28 

[ 76 

82 

94 

73 

71 

80 

•90 

Mean 

89 1 

89 4 

82 6 

83 0 

81 8 

79 4 

82 8 



66 

•72 

86 

98 

79 

<*81 

91 

106 

95 

<*99 

114 

108 

70 

73 

86 

95 

65 

58 

64 

67 

120 

113 

154 

109 

98 

109 

94 

107 

76 

97 

88 

89 

106 

<*120 

127 

110 

104 

<*107 

90, 

104 

82 

89 

97 

99 

74 

70 

70 

124 

58 

58 

71 

67 

82 

87 

110 

107 

100 

92 

84 

92 

68 

73 

92 

95 

86 2 

94 1 

97 0 

101 




23 

102 

82 

73 

73 

25 

67 

64 

<*68 

59 

26 

78 

74 

71 

78 

27 

53 

49 

69 

69 

29 

61 

55 

43 

49 

30 

55 

63 

67 

67 

Mean 

70 0 

64 4 

64 4 

64 4 


67 

67 

53 

47 

23 

33 

76 

119 

137 

137 

125 

115 

131 

141 

136 

124 

141 

145 

176 

169 

169 

167 

165 

165 

120 

163 

116 

116 

116 

114 

114 

124 

136 

122 

131 

131 

100 

104 

101 

114 

124 

124 

100 

100 

116 

124 

112 

127 

71 

68 

68 

77 

54 

54 

66 

70 

77 

79 

93 

(104) 

55 

51 

49 

47 

39 

41 

39 

51 

61 

53 

53 

(57) 

58 

68 

60 

62 

56 

54 

58 

62 

65 

70 

74 

72 

64 

60 

54 

52 

50 

38 

52 

62 

66 

72 

85 

108 

211 

163 

<*169 

124 

80 

64 

64 

73 

78 

82 

<*86 

88 

70 

73 

70 

63 

61 

59 

63 

67 

67 

83 

83 

90 

56 

67 

<*72 

72 

67 

67 

79 

91 

100 

103 

112 

107 

66 

62 

71 

71 

62 

67 

65 

71 

59 

62 

74 

80 

65 

63 

63 

71 

67 

67 

76 

91 

96 

103 

98 

104 

52 

52 

61 

63 

63 

63 

63 

65 

71 

77 

83 

89 

100 

91 

104 

98 

94 

92 

92 

110 

108 

94 

98 

118 

67 8 

68 1 

70 3 

70 9 

66 1 

66 0 

67 4 

75 4 

78 7 

82 7 

87 7 

96 0 


( ) M Inteipolated [ 1 *■ Not used, in mean. « Mist i Fog •Snow ^ Light snow «Hase ^ There was negative potential-gradient between 10^^ 40» and 11^ 

Grouping the potential gradients according to the velocity of the wind, we find from the 
eye-observations, 1922 to 1923: 



Wind-velooity, meters per aecond 

0-1 0 

1 1-2 0 

2 1-3 0 

3 1-4 0 

Potential gradient, volts per meter 

118 

126 

114 

110 

Number of observations 

16 

30 

33 

28 



It does not seem necessary to undertake a corresponding grouping for the two 
periods from which continuous records are available, because the relation between wind 
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Atmosphebic Potential-Gradient, 1922-1926 



and gradient can be brought out clearly enough by grouping the mean potential-gradient 
of the day according to the maximum hourly wmd-velocity dunng the day. We find: 


Maximum wmd-velocity, 
meters per second 

0-1 0 

1 1-2 0 

2 1-3 0 

3 1-4 0 

4 1-5 0 

5 1-6 0 

6 1-7 0 

Greater 
thAn7 0 

1923-24 - 

'Potential gradient, v/m 

114 

117 

110 

112 

119 

134 

131 

140 

Number of oases 

2 

9 

24 

21 

42 

20 

19 

18 

1924-23 • 

'Potential gradient, v/m 


86 

86 

90 

104 

128 

80 

111 

[Number of eases 

0 

5 

15 

22 

20 

9 

2 

8 
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Maxjd Expedition Results, 191&-1925 


no correlation between this and the potential gradient, which plainly shows the typical 
diumal-vanation, which will be discussed^later Numerous examples of the types here 
described can be found among the records We find, however, that the critical limit of 
the wind-velocity is subject to great variations, especially m the faU and the sprmg, when 
a higher wmd-velocity is required to cause snow-drift than in winter. This can be 
explamed easily by the conditions of the surface m the vanous seasons In the faU the 
surface is formed by coarse snow or frost crystals and m the spring it is hardened under 
the action of the Sun, but m wmter it is frequently covered by very hght snow or frost 
crystals, which are willed up by a very moderate wmd But even m wmter the surface 
IS constantly char^gmg, and we may find, therefore, that on one day a wmd of a velocity of 
4.5 meters per second is accompanied by drift, whde on another the velocity may mcrease 
to 6 0 meters per second without causmg drift We also find that the drift generaUy 
contmues until the wmd-velocity is smaller than it was when the drift began 



Fig 30--Snow-drift and atmospheric potential-gradient, Maud results, winters 1922-24 
[Smoothed means — (a + 2b + c)/4] 


(h) S%gn of the charge of the drift-snow — Discussing the cause of the high potential- 
gradients which are found durmg snow-dnft, Simpson amves at the conclusion that 
(1) “the electricity which affects the recorded potential-gradient durmg dnft is not asso- 
ciated with the driven snow, but (2) with the air above the drift, and (3) the separation of 
electricity takes place when ice-crystals coUide, the ice becommg negatively charged and 
the air positively charged ” 

Simpson assumes that the positive charge of the air is earned to considerable 
altitudes by the irregular (turbulent) movement of the air, thus produemg a positive 
space-charge above the coUector and strengthenmg the normal electnc field Occasion- 
aUy the eddy-motion may be so smaU that the major part of the positive charge remains 
below the collector, and m this case the normal electric field may become reversed close 
to the surface T^s assumption serves to explam an mteresting case m which negative 
gradient was observed. 




1 Ice-crack through Obseuatoiy 
4 Ice near vessel, June 1924 
7 Obseiving atmospheric potential-guidiont 


Views on thf “Mutd” Expedition 

2 Atmospheiic-clectric station on ice 
5 Peisonnol of the Maud Expedition during 
1922 to 1925 (Dahl, Malmgren, Wisting 
Sverdrup, Olonkin, Hansen, Kakot) 

S Roc 01 ding electiometei and housing, show- 
ing liost conditions 


3 Potential-gradient collector and “solar 
observatory” 

6 Declinograph and housing 
9 Electrometer and tripod 


« 
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Tables 51 — -Mean Hourly V<^ve» on the Hour, Chremvneh Mean Time, qf the IhwrmL InequaMy of the PotenMal Oradient %n Volte Per M^ter 


Month or ];>eriod 

Ih 

2h 


4^ 


6»» 

71. 

& 

9** 

lOh 

111* 

Igh 

13* 

16B»-t9SS 















Ootober-Apnl 

1$£S 

-11 6 

-16 9 

-17 1 

-19 8 

-16 6 

-21 6 

- 

-19 7 

-18 7 

-16 7 

-16 0 

-11 0 

- 2 6 

+ 69 

October 

- 8 6 

- 6 4 

- 9 8 

-12 9 

-10 6 

- 9 1 


-11 3 

-14 8 

-13 4 

-13 8 

-13 6 

— 7 4 

+ 32 

November 

-13 8 

-18 1 

-22 7 

-23 7 

-21 6 

-15 0 


-16 6 

-19 9 

-18 9 

-17 3 

-14 7 

— 4 1 

+ 10 2 

December 

19B4 

-17 0 

-17 6 

-16 3 

-13 8 

-12 6 

- 9 4 

- 

-64 

- 6 2 

- 9 6 

-11 6 

- 9 1 

- 6 7 

+ 1 0 

January 

-12 6 

-18 5 

-21 7 

-24 6 

-26 8 

-21 0 

- 

-16 8 

-12 2 

-If 0 

- 9 6 

- 6 3 

+ 64 

+13 0 

February 

--8 9 

- 7 1 

- 7 8 

- 9 7 

-10 2 

- 6 2 

- 

-77 

- 3 8 

- 8 9 

- 8 4 

- 4 6 

— 6 2 

- 4 3 

March 

- 9 8 

-18 3 

-18 6 

-16 6 

-14 8 

-17 0 

- 

-16 3 

-13 9 

-13 8 

-10 9 

- 4 2 

+ 45 

+ 16 6 

April 

-10 6 

-18 8 

-18 2 

-18 2 

-19 2 

-23 0 

- 

-20 0 

-17 6 

-16 8 

-11 8 

- 9 3 

— 2 7 

+ 78 

19SS~m4 















November-January 

19S4 

-14 4 

-18 0 

-20 0 

-20 4 

-19 9 

-15 2 

- 

-12 8 

-12 2 

-12 6 

-12 4 

- 9 6 

- 1 1 

+ 88 

February^April 

- 9 9 

-16 2 

-15 3 

-16 2 

-16 1 

-16 8 

- 

-14 9 

-12 3 

-13 1 

-10 4 

- 6 3 

— 1 1 

+ 68 

1993-1994 















October-April 

1994 

-11 8 

-16 4 

-16 7 

-17 2 

-16 7 

-14 8 

-18 6 

-12 6 

-18 0 

-11 7 

- 8 6 

- 1 9 

+ 70 

November 

- 8 6 

-11 1 

-11 6 

-10 1 

- 8 0 

- 6 3 

_ 

-73 

- 9 6 

-11 2 

-10 2 

- 6 8 

— 1 9 

+ 17 

December 

1996 

- 7 2 

- 6 9 

-18 7 

-13 3 

-14 6 

-16 9 

- 

-13 6 

--18 2 

-18 6 

-10 1 

- 2 2 

+ 07 

+ 66 

January 

- 8 4 

-14 4 

-14 4 

-14 4 

-10 6 

-10 8 

. 

- 8 1 

- 7,6 

-12 3 

-12 4 

-11 0 

- 3 0 

+ 03 

February , 

- 8 1 

-12 1 

-14 2 

- 9 6 

- 6 6 

- 4 6 

. 

-46 

- 6 4 

-82 

- 9 1 

- 7 8 

- 0 9 

+ 24 

March 

- 9 9 

-18 2 

-16 6 

-20 8 

-18 8 

-28 1 

- 

-20 0 

-12 0 

-11 2 

- 6 3 

- 6 8 

+ 14 

+ 10 6 

April 

-19 0 

-23 8 

-22 3 

-26 3 

-31 0 

-28 1 

- 

-24 7 

-29 8 

-21 1 

-19 3 

-10 7 

+ 44 

+14 0 

1994-1996 















N ovember- J anuary 

- 8 0 

-10 9 

-18 0 

-12 4 

-10 8 

-10 8 

- 

- 9 4 

- 9 8 

-12 2 

-10 9 

- 6 4 

- 1 5 

+ 28 

1996 















February- April 

-11 6 

-17 3 

-17 2 

-17 8 

-17 2 

-17 6 

. 

-16 8 

-14 7 

-12 8 

-10 8 

- 7 8 

+ 13 

+ 85 

199Jhl996 
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November-April . 

- 9 8 

-14 1 

-16 1 

-16 1 

-14 0 

-14 2 

" 

-12 3 

-12 8 

-12 6 

-~10 9 

- 7 1 

- 0 1 

+ 68 












A 


Mean 


Month or period 

i«> 

16»‘ 


17h 




20J» 

21I1 

22i> 

23^ 

24* 

value of 

Number 














potential 

of days 














isradient 


1999-1993 








# 

A 






October-April , 

+16 0 

+20 8 

+26 8 

+27 8 

+22 9 

+26 4 

+26 1 

+16 7 

+ 62 

+ 1 2 

- #,9 

108 1 


1993 








i 







October 

+16 1 

+14 6 

+17 9 

+ 17 9 

+28 6' 

+21 2 

H 

m e 


+ 07 

-r 8 

- 8 9 

118 7 


November 

+17 0 

+21 3 

+26 6 

+29 6 

+29 2 

+30 7 

+81 8 ^ 

2 

+ 49 

+ 1 1 

-10 2 

^96 9 


December 

+ 66 

+ 90 

+12 3 

+21 0 

+22 8 

+22 6 

+21 9 

+12 3 

+ 63 

+ 08 

- 1 4 

il9 1 

14 

1994 















January 

+18 6 

+22 0 

+20 6 

+ 19 0 

+21 6 

+22 6 


-17 4 

+18 7 

+ 11 6 

- 1 8 

- 6 8 

HUM 

15 

February 

+ 49 

+ 78 

+18 8 

+11 7 

+ 16 9 

+20 2 


-16,9 

+10 5 

+ 1,1 

- 2 8 

- 5 8 

191^ 

12 

March 
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MARCH 21,1924 

Figs 31 to 34— Atmosplienc potential-gradient and wind-velocity records for Greenwich days, 
February 13, 16, 22, and March 21, 1924 
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It may here be noted that we never observed negative gradients during drift, though 
the drift often was far below the collector, which during the winters of 1923—24 and 1924— 
25 was 6 meters above the ice This can be explamed, assuming Simpson’s theory to be 
correct, by the fact that the movement of the aor was very irregular on accoimt of the 
roughness of the ice, so that the positive charges were always earned to considerable 
altitudes 

Hegardmg his results, Simpson says “These conclusions are based entirely on the 
observed potential-gradients, and it is obvious that the only satisfactory test would be to 
exa min e the sign of the charge of the drift-snow itself. If this were found to be negative 
the conclusion would be proved beyond doubt. It is to be hoped that the simple expen- 
ment will be earned out by the first observer who has the opportumty ” 

A. Staeger has investigated the sign of the charge on snow-crystals In his first 
paper^ he concludes that in snow-dnft the large particles become negatively charged 
and the very small particles become positively charged, and states that his results are m 
agreement with Sunpson’s conception if Simpson’s terms “ice-crystals” and “air” are 
replaced by “large” and “small” particles However, m his second paper, Staeger® 
concludes that “the negative charges are bound to the small, hght, floatmg snow-particles, 
while the positive are bound to the heavier.” Considermg these contradictmg results 
further mvestigation seems desirable. 

On board the Maud, F . Malmgren and the wnter earned out an experiment m order 
to determine the sign of charge of the snow The result of this experiment can not be 
regarded as conclusive evidence for the correctness of Dr. Simpson’s conception, but 
undoubtedly substantiates his view. Before describmg the experiment a few experi- 
ences will be mentioned which are of interest m this connection. 

We found that the wireless antenna always became charged with electricity when 
the snow-drift was so high that it passed over the masts of the ship. In the wireless 
room it was possible to draw long sparks from the connection to the antenna. The 
phenomenon was observed in winter only when the msulation of the antenna was very 
good Examinmg the sign of the charge, it was found to be negative. The coUector- 
post was found to be charged m a similar way. In a few cases when the drift was so high 
that it was well above the collector, the collector was removed. As long as the collector 
was in place the electrometer recorded a high positive potential, but as soon as it was 
removed the system became charged with negative electncity. These observations can 
be explained in two ways- (1) the negative charge of the dnft-snow is deposited on the 
isolated antenna or collector-post, or (2) by the coUision of the dnft-snow with antenna 
or coUector-post electricity becomes so separated that the negative charge remains on 
the antenna or coUector-post while the positive charge remains on the snow. 

The first explanation is m agreement with Simpson’s conception, but according to 
Staeger the second explanation is correct. These expenences, therefore, can give no 
information as to the sign of the charge of the snow. In order to determme it 
would be necessary to place an insulated vessel or tray so that the drift-snow would 
accumulate on it, and examine the sign of the potential to which it might be charged 
It IS a common experience that, wherever a cavity is formed in a bank of dnft-snow, this 
cavity will be filled very rapidly. We took advantage of this fact to perform an experi- 
ment, the arrangement for which is shown in Figure 35, in which S represents a cut 
through a snow-bank, which was 110 cm. high and had been formed 3 meters from the 
side of the ship, on the southwest side. At the edge of the snow-bank a cavity, C, was 
formed and a wall-insulator, I, consistmg of a brass rod inside a wooden protection and 
insulated with sulphur and hard rubber, was so placed that it extended from this cavity 

7 Experuuentaluntersuohungeji liber Kontaktelektrizierung u s w Ann Phy 9 ik, vol. 76 (1926), pp 49-70 

* Weitere Untersuchmigen liber Kontalrtelektrmenmg u s w Ann Physich, vol^ 77 (1926), pp 226-240, 
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to the level ground below The upper end of the wall-insulator was protected from the 
dnft-snow by baffle-caps, but the lower end was unprotected, because the air here was 
free of dnft-snow The brass rod of the wall-insulator earned a tray T at the upper end 
and to the lower end the electrometer E was connected. 

The experiment was undertaken on January 9, 1925, when a fresh southwest wind, 
accompamed by dense but low drift was blowmg The dnft-snow began immediately 
to accumulate m the cavity and on the tray. Watchmg the accumulation, it looked as 

if by far the greater amount of snow which 
struck the tray actually remained there, 
but a small amount was blown off. Durmg 
this process the potential of the electrom- 
eter mcreased m steps correspondmg to 
gusts of wmd which brought a greater or 
smaller amount of snow down on the 
tray The mcrease was mdependent of 
whether the tray was covered with snow or 
not. In a few minutes the potential was 
on the point of exceedmg the maximum 
scale-value, 200 volts Disconnecting the 
electrometer, the sign of the charge was 
found to be negative The experiment 
was repeated several times during half an 
hour and always with the same result, 
which pomts strongly to the conclusion that the snow-particles were charged with 
negative electricity However, the evidence, as already stated, is not conclusive, 
because the possibihty that the observed charge is due to the coUision of the snow- 
particles with the tray was not entirely ehnunated Our many duties unfortunately 
did not permit us to subject the question to a more elaborate study, as would be 
desirable m order to verify Simpson’s theory, which explains all the abnormal potential- 
gradient observed on the Maud Expedition 

(c) Potential gradient and wind-direction — In order to examme whether a relation 
exists between the potential gradient and the direction of the wmd, the observed poten- 
tial-gradients have been divided mto four groups, as m Table 65, reckomng wind from 
northwest to northeast as wind from north, wind from northeast to southeast as wind 
from east, and so on. Usmg a groupmg of this kmd imphes some smoothing, because all 
values correspondmg to wind from northwest, northeast, southeast, and southwest will be 
entered m two columns For the first wmter the potential gradients observed at 22 
G M, T. were grouped accordmg to the simultaneous wmd-direction and for the last two 
wmters the mean daily potentials were grouped according to the average wmd-direction 
of the day. 

Table 65 — Potential Gradient and Wtnd-Direction 


Fig 35 — ^Diagrammatic sketch illustratmg method of 
determining electric charge on snow 


Penod 

V 


Wind-direction 


NW-NE 

NE-SE 

SE-SW 

SW-NW 

Potential gradient at 22^, October 1922-May 1923 


v/m 

112 

vim 

116 

v/m 

122 

Mean daily potential-gradient. October 1923-April 1924 


114 



Mean daily potential-gradient, November 1924r-April 1925 


93 

80 



Durmg the first two winters, when far off the coast, the differences between the 
potential gradients for the various wind-directions are so amall that they are without 
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signMcance. Durmg the last winter the gradient seems to be smallest for southerly 
wmds, which means winds blowmg from the mainland toward the ice. This result may 
represent a real feature, coimected with a different ionization of the air coming from the 
land as compared to the air blowmg from the sea-ice. Howeyer, the result needs further 

noted that the combmed results from the two wmters m the 
dnft-ice show a small effect in the same direction. The fact that the potential gradient 
WM considerably smaUer close to the coast than farther out in the ice, and tLt this 
^erenoe mcreased with wind from land, also mdicates that the influence of the land 
tends to lower the potential gradient. 

(d) Potenhal gradient dunr^ mowfciU—lt has already been stated that the only 
negatiye potential-gradient which was observed occurred durmg snowfall and slight 
drnt. With the exception of this single case, the gradient was generally normal, but 
subject to large and rapid variations, making eye-readmgs difacult and giving the 
recorded curves a ragged appearance. From the three penods, 65 observations of the 
potential gradient are available from hours when snow was fallmg and when the wind 
velocity was too small to cause snow-dnfts. The mean value for these hours can be com- 
pared with the correspondmg mean on meteorologicaUy undisturbed days, which will be 
defined later The mfluence of the diurnal variation and the station-difference must be 
e limin ated, and this is easily done by entermg the “normal” vhlue of the gradient for 
the given hour and station beside each observed gradient during snowfall and by 

the mean of both columns. We find that the mean potential-gradient during snowfall 
on calm days was 106 volts per meter, while the corresponding mean value on meteoro- 
logically undisturbed days was 103 volts per meter 

It is seen that the two mean values are nearly the same. It may be added that 
excessively high or low values deviating more than ±60 per cent from the normal value 
of the hour were never observed durmg snowfall. 

(e) Potential gradient during fog or haze — Dunng fog or haze the potential gradient 
was normal in most cases, but occasionally very high Eighty-seven hourly values are 
available with fog or haze present and with hght wmd blowmg Computmg the mean 
values in the same way as above, we find that the mean potential gradient durmg fog or 
haze on calm days was 120 volts per meter, while the correspondmg mean value on meteor- 
ologically undisturbed days was 112 volts per meter. 

The mean values agree again rather closely, but, examinmg the smgle cases, we find 
that excessively high values of the gradient occurred seven times durmg fog or haze 

(/)_ Potential gradient and cloudiness — Grouping the potential gradient, observed with 
hght wind at 22*^ G. M. T during the period October 1922 to May 1923, accordmg to 
the simultaneously observed cloudiness (scale 0 for clear, to 10 for overcast) we find. 

Amount of clouds , 0-2 3-7 8-10 

Potential gradient, volts per meter 106 118 121 

Number of oases . . 61 22 48 

According to this, it seems that overcast si:y is accompamed by a high at potential- 
padient. However, if we examme the mean diurnal-values observed on clear days dur- 
mg the winters 1923 to 1924 and 1924 to 1926, we find that the mean values for these 
days come very close to the mean of the days on which the sky has been partly overcast. 
We find: 


Period 

Potential gradient in volts per meter for 

Clear days 

(Cloudiness less than 5} 

Partly overcast days 
(Cloudmess greater than 5) 

Wbtef, 1923 to 1924 . 
Winter, 1924 to 1925 

116 (42) 

87 (19) 

112 (49) 

96 (42) 
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The results are discordant, during one winter we find a lower potential on clear than 
on partly overcast days, during the other a higher The conclusion, therefore, is that 
there is no outstanding relation between the amount of clouds and the value of the 
potential gradient but that the latter has a tendency to be higher when the sky is 
overcast 

(g) Potential gradient and relative humidity — ^F. Mahngren has made an mteresting 
invesfegation of the relative humidity of the air over the Arctic Sea He finds that this 
quantity is subject to very small vanation. If the relative humidity is referred to the 
vapor-tension over ice, the air is always found to be nearly saturated, m cold, calm weather 
with clear sky the relative humidity (ice) will be somewhat over 100 per cent, while 
with wmd blowmg it will be a httle below 100 per cent Considermg the small varia- 
tions, no outstandmg relation between relative humidity and potential gradient can be 
expected The number of observations is too small to permit defimte conclusions, 
but they confirm the opimon that there is no marked relation By far the greater 
number of observations of the humidity were taken about 23'“ G. M T , and utihzing 
these only it becomes unnecessary to ehmmate the diurnal vanation In 42 cases the 
potential gradient was undisturbed by dnft or fog, and from these we find 

Mean relative humidity referred to ice, per cent 96 104 
Mean potential-gradient, volts per meter 107 101 

Number of cases 20 22 

From these data there does not appear to be any marked relation between the two 
phenomena 

(h) Potential gradient and temperature — ^Disdussmg the relation between potential 
gradient and temperature, we will utihze the observations from the penods November 
to February only, because the gradient had nearly the same mean value during these 
months, so that a possible relation between gradient and temperature is not mfiuenced 
by the annual variation The observations of the potential gradient at 22^ G M T 
from November 1922 to February 1923 and the diurnal mean values from the next two 
wmters are grouped accordmg to the temperature at 22'* and the mean diurnal temper- 
ature m Table 56 

Table 56 — Potential Gradient and Temperature of the Air 


Period 

Temperature limits 

Greater 
than 
-26® C 

-26® C 
to -30® C 

-31° C 
to-35° C 

Less 
than 
-35® C 

Potential gradient at 22^, November 1922-February 1923 


123 

114 

118 

Mean daily potential-gradient, November 1923~February 1924 

117 

106 

108 

117 

Mean daily potential-gradient, November 1924-February 1925 

91 

85 

88 

82 

Unweighted mean 

103 

105 

103 

106 

Total number 

52 

42 

52 

34 


This mvestigation shows no relation between temperature of the air and potential 
gradient durmg the penod November to February, when the temperature ranged between 
-20° and -40° C 

(i) Selection of meteorologically undisturbed days — The above discussion of the rela- 
tion between meteorological phenomena and the potential gradient leads to the conclu- 
sion that defimte evidence of such a relation is foimd only for snow-dnft caused by 
sufficiently high wmd-velocities and occasionally for fog and haze To ehmmate the 
cases when disturbed values of potential gradient could be referred to a defimte meteoro- 
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(2) VARIATIONS OP THE POTENTIAL GRADIENT 
The data obtained, while necessarily limited in neriod for reatin-nci oa o+o+aj „ 

^t ly rr Svfets 

annual variation, but we may discuss the variation from October 
T SI contams the monthly mean values of the potential gradient at abwt 

oLp2ro+l ^‘t eye-readings during October 1922 to May 1923. The 

obse^ations for tonal variation show that the value of the gradient at tl^ hour is 

Suced b^e TefcetT thatl^hese vakes have^^^^^ 

uced by 6 per cent to obtam daily mean values For the two other nenods when a 
recor^g electrometer was operatmg, the monthly means of the diurnal means on undis 
turbed days are entered in the tables. All values are arranged together m Table 57^ 


Iabm 57 Mean MorUMy PotenUalrOradimts on MeteordogicaUy Undisturbed Days 


Penod 

Oct 

Nov 

Dec 

Jan 

Peb 

Mar 

Apr 

May 

Mean 

1922- 1923 

1923- 1924 

1924- 1925 

v/m 

94 

114 

vfm 

104 

90 

80 

'o/tn 

102 

119 

90 

v/m 

112 

108 

78 

v/in 

100 

108 

94 

v/m 

122 

113 

104 

%/m. 

123 

132 

105 

%/m 

107 

%/m 

108 

113 

93 


express each monthly value in per cent of the mean 
value for the penod and take the mean for all three penods as Table 58. 


TABm bSr-Mean MorMy Potmhal^^ie^ on MeteorologicaUy Undietuibed Days, Expressed 
in Per Cent of the Mean for the Pervods 


Period 

Oct 

Nov 

Dec 

Jan 

Peb 

Mar 

Apr 

May 

1922- 1923 

1923- 1924 

1924- 1926 

Mean 

87 

101 

96 

85 

86 

94 

106 

103 

104 

96 

84 

93 

96 

101 

113 

100 

112 

114 

117 

113 

99 

94 

89 

101 

96 

97 

108 

115 

99 
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Id. DOD6 of tho t.Tirftft S6n6s do we find indicatioD of an aDDual variatioD, with. niaxiDiuni 
potential-gradient around December and J anuary, as has been found at numerous stations 
m both the northern and the southern hemispheres » All three periods combined give 
a Tnfl.-giTrmm m Apnl and a minimum m November Within each period the greatest 
value found was in April Hoffman“ finds a maximum m April at Ebeltofthafen, Spits- 
bergen, but ascribes it to snow-dnft, even though he has left out the cases in which the 
potential was very disturbed The influence of snow-drift has been carefully ehmmated 
from the present data, and therefore can not be made responsible for the high values in 
April April also was a month m which fog and haze always were rare We can only 
accept the result and await further evidence 

(&) DvuTnal vanoiion — Recent investigations have shown that, for the study of the 
diurnal vanation of the potential gradient, it is of great advantage to utilize only days for 
which complete observations through 24 hours are available. In the Arctic Sea it was 
possible to obtam a fairly large number of complete daily records m aU seasons except the 
summer, when prevailmg fog and great humidity caused insulation difficulties, which we 
did not succeed in overcoming. The only meteorological factors which disturbed the 
potential gradient were snow-dnft and occasional fog 

From October 1922 to May 1923, eighteen senes for diurnal variation were obtained 
by eye-readings through 24 hours. Of these a few have to be ehmmated, namely, Decem- 
ber 11-12, 1922, and the last four series at the end of April and in May 1923 On 
December 11-12, 1922, the potential was very disturbed, but for reasons which could 
not be associated with meteorological conditions If a great number of observations 
had been available the wnter would not have ehmmated this day, but considering the 
sTT>«n number of days, he feels justified m leavmg out a day which does not show the 
characteristic diurnal-variation which appears on all others 

The last four series have also been elumnated, because they show a diurnal vanation 
which is practically the reverse of the ordmary In these cases it seems very hkely that 
the insulation was very poor durmg the local mght hours from lO'^ to 19>* G M T , when 
heavy frost formation took place Unfortunately, the insulation was not tested dunng 
these hours, but our later expenences regardmg the effect of the frost formation and the 
fact that later we never recorded a reversed diurnal vanation m Apnl or May make it 
very probable that the mght values of the senes we are discussmg were erroneous Foi 
the penod October 1922 to April 1923 there remam thirteen senes For the periods 
October 1923 to Apnl 1924 and November 1924 to Apnl 1925, 91 and 61 complete daily 
records are available, respectively Table 59 shows how these complete days are dis- 
tnbuted through the various months and also gives the geographic positions 

The mean hourly values for the days which are smted for examination of the diurnal 
vanation are entered at the bottom of Tables 52 and 53. The values for the winter 
1922 to 1923, however, have to be reduced, because the mean potential-gradient on the 
13 days with complete observations through 24 hours is 120 5 volts per meter, while the 
mean gradient denved from the mean monthly value for the same penod (Table 54) is 
only 108 1 volts per meter The mean homly values at the bottom of Table 52, there- 
fore, have to be multiplied by 0 894 in ordei to be reduced to the mean value for the 
period For the other periods no such reduction is necessary. 

Table 54 contains the departures from the mean hourly values of the potential 
gradient For the wmter 1922 to 1923, only the mean result from the thirteen series has 
been entered, but for the two other periods mean values for the months, for the ivinter, 
for the spnng quarter-years, and for the whole penods are tabulated It is seen that 

A Bauer Sunspots and annual variation of atmospheric electricity Res Dep Terr Mag ,vol V, pp 359-384 
K Hoffman Bericht hber die m Ebeltofthafen auf Spitzbergen m den Jahren 1913-1914 durchgefiihrten luftelek- 
trischen Messungen Beiir z Physik d freien Atmos , vol 11 (1923), pp 1—19 
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Fig 36 — Diumal variation of atmospheric potential-gradient, basis of Greenwich mean time, 
meteorologically undisturbed days for winter and for quarter-years centenng on Decem- 
ber and March 
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the diumal vanation has the same characteristic m all months and all periods, the mini- 
mum value IS always found between 2** and 8*^0 M T , the maximum between IS"* and 
20** Comparmg the mean diumal vanation for the three penods, we find a remarkable 
agreement, which is best shown by Figure 37, in which the mean potential-gradient has 
been represented graphically. The agreement goes stiU further, as for the two winters 
from which registrations are available we find that the diumal vanation agrees astomsh- 
mgly well for the two penods November to January and Febmary to Apnl, respectively 
(Fig 36). Considenng this, it seems justifiable to conclude that the diurnal vanation 
of the potential gradient as represented in Figure 36 is quite typical for the whole 
region off the coast of northern Siberia between longitudes 150° and 180° east of Green- 
wich, and free of local characteristics, in the hmited sense of the word Smce all obser- 
vations are taken under similar conditions, it is possible that they show features which 
are characteristic for this region, but none which is associated with the conditions at 
the mdividual stations. 


Table 69 — Number oj Complete Daily Records of PotenMcd Gradient and the Mean Geographic Position for Each Month 


Winter and position 

Oct 

Nov 

Deo 

Jan 

Feb 

Mar 

Apr 

Whole 

penod 

Nov, 

Dec, 

Jan 

Feb, 

Mar, 

Apr 

Winter 1922-1923 

1 

4 

1 

2 

3 

1 

1 

13 




0 

0 

0 

0 

0 

o 

0 

o 



North latitude 

72 9 

73 3 

73 6 

73 6 

74 1 

74 2 

74 3 

73 7 



East longitude 

177 2 

174 0 

171 1 

170 6 

170 2 

169 8 

168 6 

171 9 



Winter 1923-1924 

11 

11 

14 

16 

12 

13 

15 ' 

91 

40 

40 


0 

0 

0 

0 

0 

0 

0 

o 

o 

0 

North latitude 

74 9 

76 1 

75 3 

76 1 

75 2 

75 2 

75 7 

75 2 

75 2 

76 4 

East longitude ' 

163 4 

160 3 

158 7 

167 4 

168 6 

168 6 

164 8 

158 8 

158 8 

157 3 

Winter 1924-1926 


11 

9 

11 

11 

11 

8 

61 

31 


North latitude 





70“ 

43' 





East longitude 





162 

25 






(3) BESULTS OP HABMONIC ANALYSES 


The mean values for the three penods and for the two quarter-years of the last two 
winters have been analyzed and the Founer constants computed according to the formula 

P.G =TG + 2 “ sm {nt+on) 


where t means G M. T reckoned from midmght, are compiled m Table 60 

Table 60 — Founer Constants for the Diurrud Vanation of the Potent%al Qradient 


Period 

Cl 

ai 

C2 

a2 

C8 

08 

C4 

04 


'ofm 

0 

vfm 

o 

’ofm 

0 

v/m 

0 

Oet 1922-Aprl923 

24 4 

184 7 

4 4 

287 3 

1 6 

195 

1 1 

295 

Oct 1923-Apr 1924 

20 1 

187 6 

3 9 

271 4 

1 6 

181 

1 5 

364 

Nov 1924r-Apr 1926 

18 5 

186 9 

4 1 

264 8 

1 4 

232 

1 3 

2 

Nov 1923-Jan 1924 

22 0 

187 6 

4 7 

248 1 

2 0 

179 

1 8 

8 

Feb-Apr 1924 

19 1 

189 6 

3 0 

294 2 

1 5 

166 

0 8 

342 

Nov 1924-Jan 1926 

16 2 

186 2 

5 6 

270 5 

1 1 

273 

1 3 

12 

Feb-Apr 1926 

20 9 

187 5 

2 8 

253 3 

2 1 

212 

1 3 

350 


As we must expect from the agreement of the curves, we find a very good agreement 
between the harmomc constants For the entire penod the agreement is excellent for 
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the first two terms, but it is noteworthy that, comparmg the results from the two winters 
with registrations, we also find a remarkable agreement in the fourth term For the 
quarter-years we find that the phase-angles of the first and the fourth terms not only 
agree at both stations, but that they also show the same change from winter to spring 
The phase-angles of the second term agree fairly well, but change m opposite directions, 
while the phase-angles of the third term deviate considerably It seems as if the 24-, 
12-, and 6-hour terms are necessary to give an anal 3 d;ical expression of the diurnal varia- 
tion, but whether the 8-hour term is essential or not is doubtful In the above cases it 
may represent accidental deviation 

Attention may also be drawn to the fact that, in the last two wmters, we find a 
decrease of the amphtudes of the 12-hour term from wmter to spring During the greater 
part of the periods November to January the Sun in both years was below the horizon 
and the meteorological elements, temperature, wmd, and cloudiness, showed m this sea- 
son a negligible diumal-vanation as compared to the corresponding diurnal-variation in 
February to April This circumstance pomts to the conclusion that at least part of the 
12-houT term is not associated with the diurnal variation of the meteorological elements 

It IS of interest to exainme whether the agreement between the phase-angles would be 
improved if referred to local time 


Table 61 — Phase-Angles Referred to Local Mean Time 


Period 

oti 

ax 

Cti 

a4 


0 

o 

o 

0 

Oct 1922-Apr 1923 

356 6 

271 1 

350 

263 

Oet 1923-Apr 1924 

346 4 

229 0 

297 

278 

Nov 1924-Apr 1925 

349 3 

229 6 

359 

297 

Greatest difference when 





referred to L M T 
Greatest difference when 

10 2 

42 1 

02 

34 

referred to G M T 

2 7 

22 5 

52 

66 


From Table 61 we find that the difference between the phase-angles lef erred to 
L M T is greater than the differences when referred to G M T for all phase-angles 
except the fourth, and that the discrepancy is relatively greatest for the dominating 
term We find the best agreement when we refer the variation to G M T 

(4) RELATION BETWEEN THE POTENTIAL GRADIENT AND THE AURORA 

The question of a possible relation between the potential gradient and the aurora 
has been answered m different ways by different observers A few maintain that a 
defimte correspondence between simultaneous variations of the potential gradient and 
the aurora is present, while others have been unable to detect any connection The 
experience from the Maud Expedition is that no connection can be found Several 
senes of eye-readmgs for diurnal variation of the potential gradient in the wmter 1922-23 
were taken durmg bnUiant displays of aurora, but no correspondence between the vana- 
tion of the aurora and the potential gradient was observed During the followmg winters, 
1923 to 1924 and 1924 to 1925, when the potential was recorded continuously, the writer 
frequently watched the recording electrometer durmg displays of aurora without discov- 
ermg anythmg of an unusual character m the behavior of the potential 

The preliminary result at which we arrived m the field, namely, that there is no 
relation between the potential gradient and the aurora, is confirmed by a statistical 
mvestigation based on the data from 1923 to 1925 When discussing the observations 
of the aurora, we mtroduced an “auroral character-number, " as defined m the followmg 
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part of this discussion of the Maud results This character-number is a measuie for thp 
amount and the intensity of aurora during the night between 22i‘ and 6^ or referred to 

TL ' T f ^hich the observations of th^rnght 

nK? 1 + 1^1 potential gradient referred to Greenwich time the 

absolute daily^anges 0 the hourly values, and the electric character-numbTr Xch are 

3dZ f ^ag^tude of the short, periodic electnc disturbances, h^rbeen Souped 

fndistlerdaT"^"" - iorologm^S 

Tabije 62— Relation m MekorologtcaUy Undistwbed Dayi between 


Peiiod 

Auroral 

character- 

number 

Potentul gradient 

Moan Diurnal 

value range 

Elec ti 1 C 
character- 
numbei 

Number 

of 

cases 



o/m 

iijm 



1922-24 

1 0 

111 

78 

0 7 

15 


7 1 

122 

70 

0 8 

12 


14 1 

108 

()i 

0 8 

14 


20 5 

110 

6(> 

0 2 

S 

192<l-2') 

1 0 

Oi 

53 

0 8 

18 


() 1 

75 

4b 

0 7 

7 


V v^tiuus uurmg me wintei ot 1923-24, which are the most comnlete indicate 

thoiffh the between the atmospheric potential-gradient and the aurora, even 

if the 7 r Both the mean 

value of the gradient and the diurnal range show a tendency to a decrease with increasing 

Xtl? tendency is found also from the observations m the 
SS .tit,i ^ ® southerly latitude The displays of the aurora at this 

attci station were generally weak and the statistics, therefore, cover only a small 

f If ^ relation exists between the intensity of the minor disturbances 

of the^ atmospheric potential-gradient and the aurora 

final writer, therefore, concludes, on the basis of the experiences m the field and of the 
final examination of the vanous records, that no relation exists between the mmor d^- 
turbances of the atmospheric potential-gradient and the auroral displays, but that an 

appears to be accompamed by a decrease of both 
value and diurnal range of the potential gradient The last conclusion, however, is based 
on too few data and concerns a subject which needs further examination 

(5) COMPABISON "WITH OTHBK OBSERVATIONS 

potential giadient over the oceans, carried out on the 

n«?w 1 ® ^ Mauchlyn has concluded that the prmcipal 

pait of the diurnal variation of the potential gradient follows universal time m such a 

ribouf 18^"^ the gra^ent is reached simultaneously over all oceans 

witi ^ f -1 I ? ^^® Hoffman^* has concluded 

independently that the diurnal extreme values of the potential gradient are reached at 

the same universal time, both m the Arctic and the Antarctic regions None of the sta- 
considers is far from 0° of longitude He therefore adds that an important test 
0 thus conclusioii could be obtamed by records of the potential gradient extended over 
one year at a station m the Arctic not far from the one hundred and eightieth mendian 


“ Seo footnote 2 


See footnote 10 
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Our observations m tbe Aretie Sea far from land or close to the coast near the 
one hundred and sixtieth meridian of east longitude give positive confirmation of the 
conclusions by Mauchly and Hoffmann It seems unnecessary here to enter upon a dis- 
cussion of the evidence for the umversal charactenstic of the diurnal variation of the 
potential gradient from the many stations which have been compiled by Mauchly, but it 
will be appropnate to compare our results m detail with the correspondmg results from 
the oceans which Mauchly has discussed 

Table 63 contains the phase-angles and the amphtudes expressed in per cent of the 
mean gradient for the two periods November to January and February to April as derived 
from our observations over the Arctic Sea and from the Carnegie observations over all 
oceans. However, it must be remembered that the Carnegie values are based on only 18 
and 12 senes, respectively, and therefore can not claim any decidin g importance 


Table 63 — Phase-Angles and AmjMtides in Per Cent of the Diurnal Yanatvon of the Potential Gradient 


Period 

Locality 

Phase-angles 

Amplitudes, per cent 

OtL 

ai 

«8 

on 

Cl 

C2 

oz 

C4 



0 

0 

0 

0 






Arctic Sea, Maud 

187 

269 

226 

10 

19 8 

6 4 

1 (> 

1 t) 


All Oceans, Carnegie 

202 

224 

242 

4 

15 

2 

1 

1 


Arctic Sea, Maud 

189 

274 

189 

346 

IS 4 

2 6 

1 7 

1 0 


All Oceans, Carnegie 

197 

279 

317 

337 

19 

4 

1 

2 


Comparing these values, we find agreement between the phase-angles of the 24-, 12-, 
and 6-hour terms not only as to absolute value, but also as to change from one season to 
another, except for the first term, for which the seasonal change is very small from winter 
to sprmg, but that the 8-hour term is not m agreement This result confirms the view 
that the 24-, 12-, and 6-hour terms are necessary* to express the universal part of the 
diurnal variation The relative values of the amplitudes are m good agreement and 
the small value of the 8-hour term, which is the only one which can not be attributed 
to a universal characteristic, shows that local conditions are of very small importance 
These conclusions are in good agreement with Mauchly's result, except that he has found 
evidence for a 6-hour term of local character, but he draws attention to the fact that a 
far greater number of observations is necessary in order to reach definite results 

The main results of the above discussion of the potential-giadient observations on 
the Maud Expedition 1922 to 1925 can be summarized as follows (1) The atmospheric 
electric potential-gradient over the Arctic Sea is remarkably undisturbed by local con- 
ditions, the diurnal-variation having the same character over a wide region; (2) the 
observed diurnal-vanation confirms strongly the conclusion that this variation is of um- 
versal character, the extreme values being reached simultaneously over the whole Earth 


Part V— OBSERVATIONS OF THE AURORA, 1918-1925 
By H it Sveedrtjp 
Introduction 

Obsemng and photographing the aurora took an important place m the scientific 
program of the Expedition The equipment mcluded two of C Stormer’s cameras two 
fieldrtelephones, telephone wire, and stock of photographic plates and chemicals Thus 
we had equipment for establishmg two stations, from which photographs could be taken 
simultaneously for computation of the height and the position m space of the aurora ^ 
However, the irregular movements of the drift-ice made work from two stations impos- 
sible, and even at the winter-quarters on the coast we had, mainly on accoxmt of the 
limited personnel of the Expedition, to give up the plans for estabhshmg two stations 
and to confine the work to one station The photographs we took of the aurora, there- 
fore, can not serve to determine the height or the position of the display, but only to illus- 
trate typical forms Several circumstances reduced the number of successful photo- 
graphs below that we had hoped to obtain When wintenng at Cape Chelyuskm durmg 

1918 to 1919, 13 pictures of brilhant aurora were taken, but at that tiTvift it was thought 
best to save the photographic plates for use m the drift-ice, which we hoped to enter in 

1919 However, as it developed, it was unnecessary to econoimze with the plates at Cape 
Chelyuskm, smce we did not succeed m entering the dnft-ice, but had to spend the two 
following wmters of 1919-20 and 1920-21 on the coast Durmg the wmter of 1919-20 
there was no opportumty to take any photographs, because the writer was away from 
the ship In 1921 it was found that the sensitivity of the plates had decreased so much 
that no satisfactory pictures could be taken of the weak displays which were character- 
istic at the station where the vessel wmtered from 1920 to 1921 

Durmg 1922 to 1924, when m the drift-ice, 82 successful auroral photographs were 
secured through the efforts of F Malmgren, assistant scientist, O. Dahl, aviator, and 
the writer The plates at our disposition during this time were considerably less sensi- 
tive than those which had been procured m 1918 and used at Cape Chelyuskin For this 
leason only the most brilhant or the most quiet auroras could be photographed, this 
circumstance greatly reduced the number of successful pictures 

In the wmter of 1918—19 the photographs were taken with exposures varying from 
3 to 20 seconds, during 1922 to 1924 the time of exposure had to be from 20 to 90 seconds 
Selected photographs giving a good idea of the various forms of the aurora are repro- 
duced on Plates 9 to 12 

Besides obtaimng photographs showmg the characteristic forms of the aurora, valu- 
able information legarding the aurora can be secured by eye-observations from one 
station Such observations must be taken during the whole dark penod of the day 
and carried on systematically for a long time if laws for the peiiodicity of the aurora 
and the character of the displays are to be found by statistical methods Constant night- 
watches are evidently necessary to secure sufficient information During the three win- 
ters from 1918 to 1921, when the Maud wmtered on the Siberian coast, night-watches 
were not estabhshed and the notes regardmg the occurrence of aurora before 22 in the 
evemng or after S’* m the monung are too scanty for satisfactory discussion The most 
extensive notes were made at Cape Chelyuskin, but they are no longer available, as 
they were lost when Tessem and Knudsen met their tragic death (see p 516) 

When the Maud entered the dnft-ice m 1922, night-watches had to be arranged 
because the uncertainty of surroundmgs made constant vigilance imperative The 

1 See C SrdBMBB Rapport sur une expedition d'aurores boreales h Bossekop et Stors Korsnes pendant le pnntemp 
de raxmee 1918 Geof Publ , vol I, No 6, Kristiania, 1921 
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night-watches weie kept also dunng the winter of 1924 to 1925 at Four Pillar Island, mainly 
to secure continuity in the records The watchmen were instructed to take meteorologi- 
cal observations at certain hours and make extensive notes regarding the auroras These 
notes m condensed form are given m Tables 64 to 69, which show the detailed data used 
m the discussion All members of the Expedition took part m the night-watches and 
deserve the greatest credit for their conscientious observations and their unffl-iling interest 

The observations of the aurora may be further extended at better-eqmpped stations ® 
There investigations of the auroral spectrum and of the distribution of colors and mten- 
sity along auroral streamers may be undertaken and possible relations between the 
aurora and the intensity of radio signals studied We had no opportumty of examming 
these questions, though it may be mentioned that our radio operator, G Olonkin, 
repeatedly reported that he could not notice any influence of brilliant auroral displays 
on the conditions for reception of radio signals 

Classification op Aueoea 

Since the observations of the aurora were to be taken by untramed observers, it 
was necessary to adopt the simplest possible classification of this variable phenomenon 
The foUowmg classification was decided upon* ' 

(1) Glows — ^Large or small patches of aurora with indistmct limits, quiet but occasionally of 
pulsatmg biightness 

(2) Arches — Quiet bands, generally crossmg the sky from hoiizon to honzon 

(3) Curtains — Rapidly moving forms, frequently similar to an arch or a fraction of an aich, 
but characterized by wave-like appearance of the lower rim and by varying mtensity 

(4) Streaimrs — Isolated rays, generally c han g in g lapi^y 

(5) CoroTMi— Streamers or curtains convergmg to a pomt near zemth, that is, the ladiation- 
pomt 

This classification happens to be identical with the one used on the British Antarctic 
Expedition 1910 to 1913,® but was obtamed by simphfymg the classification given by L 
Vegard m his valuable monograph « The relation between the groups used by us and by 
Vegard is evident from the folio wmg compilation 


Mavd Expedition 

Vegard 

Form 

(1) Glow 

/Glow 

\Pulsatmg aurora 

• Quiet 

(2) Arch 

/Qmet arch 
\Quiet bands 

(3) Curtain 

(4) Streamers 

fCurtaan-hke arches 
\Curtams 

■ Moving 

Streamers 

(5) Corona 

Corona 



Photogeaphs op Aueoea 

Some typical forms of the aurora are seen m the photographs reproduced on Plates 
9 to 12 The white spots m these photographs are, in general, stars, but m some cases 
are flaws m the negatives The constellations can generally be recogmzed by close 
mspection of the origmal plates and serve for exact location of the aurora on the sky In a 

s Stobmbb The impoi tance of taking aurora photographs, etc Geof Publ , vol I, No 4, Eristiama. 1920 
C S Weight Observations on the aurora British Antarctic Expedition 1910-1913, London, 1921 
L Vegabd Beiicht uber die neueren Untersuohungen am Nordhoht Jahrbuch d Eadioaktivitat und Electnroik, 
vol 14, Dec 1917 




Plate 9 


00 


Cv) ^ 

Oi 

rH ^ - 


I M ^ 

td 'S ^ 

S H d CQ 

i eg & 


O & 1 

a o § 


si I 

iH 2 ^ bX) 

f=^ S H C 

t-i r'i Q 


t «l 

s I o 

cu H bo 

'll! 

I s « 

p ^ « 


III 










Auroral Observations, 1918-1925 


463 


few of the photogiaphs reproduced, well-known constellations are plainly visible The 
exposures are all so short that the stars appear as points at the central part of the pic- 
tures, but as streaks in the outer part because of distortion. The space-angle covered by 
each picture is about 42°, this affords an idea of the extension of the auroras which are 
shown 

The following descriptions contain information about when and where the photo- 
graphs were taken and also about the direction toward which the camera was turned 
The direction is indicated in most cases by naming the star or constellations which, if 
nothing else is mentioned, are to be found in the central part of the picture 

The various figures of Plates 9 to 12 are described in detail below, with mdication of 
the person who made the exposure Unless otherwise stated, the times are local mean 
times 


Plate 9, Fig 1 — ^Photogiaph taken by O Dahl 40° undei Ursa Majoi, January 11, 1923, at 
22'* 50“ in 73° 34' north latitude and 170° 11' east longitude An intense glow which in the uppei 
part, shows transition to cui tains 

Fig S — Photogtaph taken by 0 Dahl towaid Coma Bcicnices, October 11, 1922, at 19'^ 45“ 
in 72° 42' noith latitude and 179° 53' east longitude A typical' waving curtain with a weak streamer 
to the left. 

Fig 3 — Photogiaph take by IT U Sverdiup towaid Hcicules, December 4, 1923, at 19** 35“ 
in 75° J5' noitli latitude and 159° 07' oast longitude A curtain moving so rapidly during the ex- 
posuio that the picture is binned, a faint glow to the right 

F-ig Ji — Photogiaph taken by IT U Sveidrup toward Pegasus, February 20, 1919, at 21‘‘ 10“ 
at Cape Chelyuskin m 77° 33' noith latitude and 105° 40' east longitude Shows typical cuitain 
with the wave-like structuie vciy well developed, very brilliant, with the lower rim of red coloi, 
weaker auroia of forms between cui tarns and glows to the left 

Fig /I —Photogiaph taken by 11 U Sverdiup towaid Cygnus, February 24, 1924, at 23** 54”' 
in 75° 04' noith latitude and 159° 16' east longitude Curtains which tend to form elhpses 

Fig 6 — Photograph taken by F Malmgrcn towaid Perseus, Januaiy 11, 1923, at 20** 30“ m 73° 
34' north latitude and 170° 11' east longitude A ciuvcd cuitain with weak sticamers to the right 
Fig 7 — Photograph taken by 0 Dahl toward Leo, December 14, 1922, at 23*' 35“ in 73° 22' 
north latitude and 172° 54' cast longitude Curtams which appear as conccntiic ellipses, in this 
case only pait of the ellipses is seen, in other cases the ellipses were completely developed 

Fig 8 — Photograph taken by II U Sverdiup toward Ursa Major, March 3, 1923, at 23** 12“ 
in 75° 06' noith latitude and 159° 39' east longitude This is a typical corona, the converging 
stiieameiK aie seen in the lowei pait of the photogiaph, but m the upper the auroia has the foim 
of bands Auioias of this type with only pait of the corona well developed weie by fai the most 
fiequent (Note the five stars of Ursa Majoi to the left of the center ) 


Plato 10, Fig 1 — ^Photograph taken by H U Sverdiup toward Serpens on October 11, 1922, 
at 22'“ 04“ in 72° 42' noith latitude and 179° 53' east longitude Arches and curtains 

Figs S, S, and 4 — ^Photographs taken by 0. Dahl toward Corona Borealis of Ursa Major and 
undei Cemini, December 14, 1922, at 20** 40“, 20** 42“, and 20*' 45“ respectively, in 73° 22' north 
latitude and 172° 54' east longitude Thiee photographs of the western end, the middle part, and 
the eastern end of an arch on the noi thorn sky with a sharp lower boundary but an mdistmct upper 
which IS a typical feature Uisa Major is plamly visible in the middle picture, while Gemim arc 
found in the upiiei pait of the view of the eastern end Note that the eastern end itself disappears 

liehind clouds , 

Fig /i-— Photograph taken by 0 Dahl towaid northwest, January 6, 1924, at 22’* 25“ m 74 57 
north latitude and 158° 45' east longitude Curtains moving so rapidly during the exposure that 

^ F^ Photograph taken by F Malmgien above and to the left of Gemini, March 12, 1924, at 

I** 55“ in 75° 12' north latitude and 158° 42' east longitude Glow with tendency to formation of 

bands (aic — taken by H U Sverdrup towaid west, November 10, 1918, at 20** 58“ 
in 77° 33' noith latitude and 105° 40' east longitude The western part of a nariow arch 

ji'ig if —Photograph taken by H U Sverdrup toward Cetus, October 11, 1922, at 21** 35“ m 
72° 42' north latitude and 179° 53' cast longitude A very naiiow but intense curtam with a weak 
corkscrew- shaped curtain to the left 
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Plate 11, Fig. I— Photograph taken l>y H. U Sverdrup toward north, November 10, 1918, at 
20** 18“ in 77 33 north latitude and 105° 40^ east longitude IMiddle part of arch and a curtain 
under the arch 

Fig S — ^Photograph taken by 0 Dahl toward Arcturus, November 18, 1922, at 21** 05“ m 
73° 16' north latitude and 173° 53' east longitude Lower part of broad arch 

Fig _ S — ^Photograph taken by H U Sverdrup toward Andromeda, February 26, 1919, at 
20^ 51*“ in 77*^ 33^ nortk latitud© and 105® 40^ east longitude Rapidly moving curtain 

Fig 4— Photograph taken by F Malmgren, November 14, 1923, at 20** 05“ m 73° 14' north 
latitude and 174° 28' east longitude. Arch, tending to movmg curtains 

Fig 5— Photograph taken by F Malmgren toward Arcturus, March 12, 1924, at 22** 35“ in 
75° 12' north latitude and 158° 37' east longitude. Curtams 

Figs 6,7, and S— Photographs taken by F Malmgren toward Venus, March 12, 1924, Figure 
8 at 23** 30“, Figure 7 at 23** 32“ and Figure 6 at 23** 36“ respectively, m 75° 12' north latitude and 
158° 42' east longitude Pictures of curtams taken at mtervals of two and of four mmutes, showmg 
the rapid changes Figure 6 is blurred on account of the movement of the aurora durmg the 
exposure 


Plate 12, Fig 1 — ^Photograph taken by H. U. Sverdrup toward west, February 26, 1919, at 
21** 20“ m 77° 33' north latitude and 105° 40' east longitude Glow, to the right the western end of 
an arch 


Fig ^—Photograph taken by 0. Dahl under Ursa Major, January 6, 1924, at 22** 27“ in 74° 
77' north latitude and 158° 45' east longitude Lower ends of broad arches 

Fig S — ^Photograph taken by H TJ Sverdrup toward Arcturus, March 11, 1924, at 22** 12“ m 
75° 12' north latitude and 158° 42' east longitude Corkscrew-shaped curtains 

Fig .f— Photograph taken by 0 Dahl toward Aldebaran, December 14, 1922, at 20** 35“ in 
73° 22' north latitude and 172° 54' east longitude Corkscrew-shaped curtain 

Fig 5— Photograph taken toward Pegasus, February 26, 1919, at 21** 22“ m 77° 33' north 
latitude and 105° 40' east longitude Arch and glow 

Fw d— Photograph taken by F Malmgren, November 14, 1923, at 21** 00“ m 75° 11' north 
latitude and 160° 17' east longitude Curtam 

7— Photograph taken by H U Sverdrup toward west, November 10, 1918, at 20** 53“ 
in 77 33 north latitude and 105® 40^ east longitude Western ends of arches (bands) . 

Fig 5— Photograph taken by H, U Sverdrup toward Altair, October 11, 1922, at 22^ 00*“ m 
72 42 north latitude and 179® 53' east longitude Curtains of elhptic form 


Methods op Obseevation 

The greater part of the auroral observations was made during 1922 to 1926, as 
already mentioned, by the night-watchmen The night-watches were arranged m the 
following manner There were four watches of 2 hours each from 22 ^ to 6 ^ by four watch- 
men who took “turning" watches The man who had the watch from 4^ to 6^ on one 
night would on the following night have the watch from 2^^ to 4*^, and so on The system 
of ^ tummg" watches was evidently of advantage for auroral observation, because the 
hours in which one man observed were distributed thus over the whole night and personal 
differences of opimon as to the correct description of many forms or estimates of direc- 
tions or altitudes would be averaged out 

During the first wunter the morning watch from 6^ to 8^ was taken by the writer and 
later by Captain 0 Wistmg, the writer reheving the other watchmen five times a week. 
Notes regardmg displays of aurora in the evening before 22^ were made ty F. Malmgren 
and the writer, but unfortunately not as systematically as desirable. 

All observations of aurora were made in the months October to March In the 
summer we had contmuous dayhght and in the late sprmg and early fall only a few hours 
in the middle of the night were dark. However, m the period October to March the day- 
light or twihght did not mterfere with observations of the aurora between 18** and 6**, 
except from the middle to the end of March, when only brilhant aurora could be seen 
before 20** and after 4** on account of the extension of the daylight. 

The night-watchmen were instructed to observe the following procedure. (1) Make 
notes regarding occurrence of aurora at least at every full hour; (2) describe the aurora 
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by noting the form, the brightness, any conspicuous color, aud the state of movenaent; 
(3) indicate the part of the sky covered by aurora and always note the true directions 
to bottom ends of arches and the maximum altitude of the arch above the horizon, (4) 
direct special attention to the occurrence of coronas by notmg the exact tune and draw- 
ing a sketch showing the position of the radiation-point relative to the stars 

The auroral classification adopted has been described above Brightness was noted 
only when the aurora was unusuaUy faint or brilliant. The»true direction to the aurora 
was given in points and the altitude was measured roughly using the simple rule that, 
when the arm is stretched out and the thumb and forefinger spread as far as possible, 
then the angle from the eye between thumb and forefinger is approximately 15° 

These instructions could have been improved, and the writer wishes to draw atten- 
tion to a few points which should be considered in future work of this kmd. The mstruc- 
tions did not ask for defimte note as to there being no aurora for clear sky For this 
Expedition it may safely be assumed that if the observations of the cloudiness show 
that the sky was clear during the night and no notes regarding aurora were made, then 
no aurora occurred at the full hours, but a positive statement would have been of value, 
especially because it would have facilitated the discussion. The scale for the brightness 
could have been more detailed The direction to and altitude of the aurora were obtained 
by rough methods which could give approximate values only. It is possible to provide 
a simple arrangement by means of which horizontal and vertical angles could be measured 
quickly and accurately; such apparatus is recommended to increase materially the value 
of the single observations This apphes especially to the observations on arches Sup- 
posing that the lower rim of the arch is about 110 kilometers above the surface of the 
Earth, then the position in space of the arch can be computed if a number of corresponding 
directions to and altitudes of the lower rim are measured. Our observations were not 
accurate enough to allow our investigation of individual cases, but, judging from their 
good mutual agreement, the mean values appear to be reliable. 

Tables op Rbsulto 


The observations of aurora boreahs are given m condensed form by Tables 66, 
and 68. The original notes are frequently very extensive and are accompamed by 
sketches, but with careful study Malmgren and the writer found it possible to put 
them into tabular form, with any necessary additional mformation bemg given by foot- 
notes. The columns of the table contain (1) Date (changed when passing the one hun- 
dred and eightieth meridian); (2) local mean time, generally correct withm five “““^bes 
(a notation of the form 18’>-22>‘ refers to observations at the full hours from 18’* to 22 ^) ; 
(3) form, accor<lnig to the classificatioa on page 462, using the abbreviations 0 for no 
aurora, 0 for glow, A for arch, C for curtain, S for streamer, Co for corona, As for arches 
(without indication of numbers), U for two arches, and similarly for glows, cnrtai^. 
and so on; (4) brightness, using the scale of 1 for faint, 2 for average, 3 for strong, and 4 

for brilliant; (6 and 6) position in sky and altitude ,, , , j j i. * 

The notations regarding the position m the sky and the dtitude deperid somewhat on 
the form of the aurora. For a glow, the direction to the glov^ if of^smaU ei^nt, or the 
part of the sky covered by the glow are given For instance G, 1, jhere 

was a faint glow in northeast 15° above horizon, while G, 1, E-sl^, 0-p , mea^ 
that the eastern sky was covered with a faint glow from the honzon to 30 
horizon. When an arch was observed, the directions to the end-points and the ^eat 
est altitude of the lower rim are noted. If the arch passed 
cated by the letter Z between the directions to the ends, as also by the 
tude of 90°. For example. A, 2, SE-Z-NW, 90°, means an arch of average brightness 
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Matjd Expedition Results, 1918-1925 

Table 64 — Ohservahom of Aurora Boreahs, Seyteftnher 1922 to March 1923 


Bate 

L 

MT 

Form 

Inten- 

sity 

1922 

h 

m 



Sep 

26 

21 

00 

G 

2 


26 

22 

45 

C 

2 


27 

1 

00 

2A 

2 


27 

1 

30 

0 

2 


27 

2 

00 

0 

2 


27 

3 

00 

G 

1 


27 

20 

30 

ZC 

2 


27 

21 

00 

0 



27 

22 

00 

A 

2 


27 

23 

00 

A 

2 


27 

23 

45 

C 

2 


28 

0 

00 

Cs 

2 


28 

1 

00 

C 

3 


28 

2 

30 

/ ^ 
l G 

2 

2 


28 

22 

00 

G 

1 


28 

23 

45 

C 

4 

Oct 

29 

1 

30 

1 0 

2 

1 

2 

22 

40 

C 

1 


5 

20 

40 

c 

3 


5 

20 

45 

/ Co* 

1 Cs 

1 

3 


5 

20 

50 

Cs 

2 


5 

5 

21 

21 

00-\ 
25 / 

Cs 

1 


5 

21 

30 

c 

3 


5 

21 

40 

0 



8 

20 

00 

c 

1 


8 

20 

30 

0 



8 

21 

00 

0 



8 

21 

30 

0 



8 

22 

00 

0 



8 

22 

40 

A 

1 


8 

23 

00 

0 



12 

19 

00 \ 




12 

20 

00 / 

C® 

2 


12 

21 

00 

c 

2 


12 

21 

30 

5C 

2 


12 

22 

00 

C^ 

3 


12 

22 

15 

/ Cs 

1 8s 

3 

2 


12 

22 

30 

/ Cs 
\ Ss 

3 

2 


12 

23 

00 

0 



12 

12 

23 

23 

30 \ 
45 / 

2C 

2 


13 

0 

10 

C^ 

3 


13 

0 

40 

/ A 
\ Ss 

2 

1 


13 

1 

15 

\ ^ 

\ 3s 

2 

2 






2 


13 

1 

45 

C 

2 





8s 

2 


13 

2 

15 

J ^ 

\ 8s 

2 

2 


13 

2 

45 

0 



13 

3 

50 

Cs 

2 


16 

2 

05 

8s 

2 


16 

23 

50 

{S 

1 

2 


17 

0 

15 

G 

2 


17 

0 

45 

G 

2 


17 

1 

10 

0 



Position 


NE-NW 
SE-^NW 
SE-Z-NW 
S sk3^ 

S sky 

NE 

E-W 

SE-Z-NW 

SE-NW 

SE-S-NW 

S sky 

SE-W 

E-W 

NNW 

E sky 

SE-Z-NW 

E— Z— W 

SE 

SE-Z-NW 
N sky 

N sky 
N sky 


E-N-W 

SE-N-NNW 

ENE-NNW 

SE-N-NW 

SE-Z-NW 
ESE-Z-WNW 
All sky 
Nsky 
S sky 
N sky 
S sky 

SE-S-NW 

ESE-NW 

SE-W 

ENE,N,NW 

SE-W 

NE,N,NW 

SE-W 

E-Z-W 

NE-N-NW 

SE,S,W 

N sky 

SW-N 

E-NW 

E-Z-W 

WNW 

NE,N 

NE,N 


Altitude 


Low 

90 

90 

8-90 

0-90 

15 

90 

90 

90 

60 

0-90 

45 

ca30 

25 

0-30 

90 

90 

20 

90 


<60 

<45 


30 

Ga40 

50 

25-50 

90 

140-90-40 

0-90-0 


40,60 

50 

15 


15 

10-30 

15 

90 

10-30 

30 


0-90 

90 

20 

0,90 

0,90 


Date 

LMT 

Form 

Inten 

sity 

Position 

Altitude 

1922 

h 

m 




0 

Oot 17 

19 

00 

G 

1 

NE 


17 

19 

30 


3 

E-NNW 

25 

\ C,Ss 

2 

E~NNW 

Ga40 

17 

19 

40 

A 

2 

E-NNW 

25 

17 

20 

30 

A 

1 

E-NNW 

26 

17 

21 

00 

A 

3 

E-NNW 


17 

21 

30 


2 

E-N-NW 

20,30,40 

1 A 

2 

E-S-WSW 

60 

18 

21 

00 

0 




19 

19 

00- \ 





19 

22 

00 / 

u 




20 

0 

00- \ 





20 

2 

00 / 

u 




20 

3 

00 

C 

2 

E-Z-W 

90 

20 

3 

30 

C 

2 

E-Z-W 

90 

20 

4 

06 


1 

SE-S-NW 

80 


\ Ss 

2 

N sky 


20 

4 

16-\ 





5 

00 / 

u 




20 

19 

15 

G 

2 

ENE 

30 

20 

19 

30 

/ A 

2 

E-NNW 

40 

\ G 

2 

E 

Low 

20 

20 

25 

1 

\ ^ 

1 

2 

NE-NW 

E 

40 

20 

21 

10 

J2A 

2 

ENE-WSW 

40,60 

\ 

2 

NNE 


20 

21 

30 

2A 

1 

ENE-WSW 

40,60 

20 

22 

00 


2 

E-Z-W 

90 

\2A 

2 

ENE-WSW 

40,60 

20 

22 

30 

A 

3 

E— 2<— W 

90 

20 

23 

00 

Q 

2 

SE 

80 

23 

3 

45 

[ A 

2 

E-Z-W 

90 


2 

N-NW 

20 

23 

4 

00 


1 

ESE-Z-WNW 

90 


\ 0 

1 

NW 

15 

23 

4 

30 

0 

1 

NW 


23 

5 

00 

0 




23 

22 

00 

0 




24 

1 

00 

G 

1 

W,NNW 

30 

24 

2 

00 

G 

1 

NNW 

20 

24 

19 

30 

A 

2 

E-NW 

35 

24 

21 

00 


2 

E-Z-NW 

90 

1 C' 

2 

E-N-NW 

70 

24 

22 

30 

A 

1 

E-S-W 

30 

24 

23 

00 

0 




24 

23 

55 

C® 

3 

E-Z-W 

90 

25 

0 

30 

/ ^ 

3 

E-Z-W 

20 


\ 8s 

2 

NW 

20 

25 

1 

00 

/ ^ 

2 

Z 

20 


\ Ss 

2 

NW 


25 

1 

30 

1 ^ 

2 

Z 

90 


\ Ss 

2 

NW 


25 

2 

00 

/ ^ 

1 

E-Z-WNW 

90 

\ Ss 

2 

NE 


25 

2 

00- \ 





25 

4 

00 / 

\j 




25 

4 

30 

G 

2 

E 

20 

25 

22 

30 

C 

1 

E-Z-WNW 

90 

25 

23 

00 

\20 

3 

E-S-WNW 

70,80 

\20 

3 

E-N-WNW 

caSO 

26 

23 

30 

Cso 

3 

All sky 


26 

0 

15 

( Cs 

3 

SSB-E-NW 

caSO 


1 ^ 

2 

ESE— Z 

0-90 

26 

0 

30 - 

] Ss 

2 

W,SW sky 



Ss 

4 

N,E sky 



Very weak, radiation-pomt 15® below 5 Ursae Majoris, uncertain observation * Lower rim red, rapidly movmg « Lower rims red » 

rapidly moving Strongly yellow in NW • Lower run red Of a yellow-green color ^ In several places fornimg spirals with 

bright center, color white* green 
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Tabll 64 — Ohheruatiom of Aurora Boreahs, September 192$ to March 1923 — Continued 
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Date 


LMT 


1922 
Ott 26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

27 

27 

29 

Nov 4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
6 

5 

5 

6 
6 
6 
G 
7 

9 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
11 
11 
11 
11 

11 

11 


h m 
1 00 

1 20 

2 00 

3 00 

4 00 

4 30 

5 00 

5 15 

6 30 

6 00 
G 30 
17 00-' 
21 50 

21 50 

22 06 
22 10 


00 

00 

00 

00 

15 

30 


45 

00 


1 50 

3 00 


Foim 

Inten- 

sity 

Position 

Altitude 

A 

2 

SE-S-SV- 

o 

ca50 

/ 

3 

NE-N-W 

caSO 

1 ^ 

2 

SE-S-SW 

50 

C8,G 

3 

All sky 


3A 

1 

E-Z-W 

90 

Ss 

1 

E»Z 


2A 

2 

NE-S-SW 

35-40 

! 

2 

E-N~NW 

50 

\ Ss 

1 

S 


0 




/ ^ 

2 

w-z 

0-90 

\ Q 

2 

N 

25 

0 




c 

2 

z 

90 

0 





2 

E-NE 

35 

s 

2 

NE 


0 




0 




A 

1 

E-Z-W 

90 

0 

1 

NW 

10 

0 




0 

2 

SE-N 

25 

0 

1 

N 

40 

0 




0 




Q 

2 

E,Z 


20 

2 

ESE-Z-WNW 

80,90,€ 

20 

1 

ESE-Z-WNW 

80,90,? 

0 

2 

N 

45 

A 

1 

SE-W 

60 

0 

1 

Z 

90 

0 




0 




i ^ 








^ Q 

2 

NNE 

25 

0 




0 




Sa 

1 

N-Z 

0-90 

} ^ 




0 




] S8,G 

2 

W 

0-60 

^ G 

1 

W 

30 

0 




a 

2 

NE-N 

calO 

A 

2 

E-NNW 

15 

Aa 

1 

E-Z-NNW 

10,90, 

A%0 

2 

ENE-NNW 

cal5-6( 

As 

2 

ENE-NNW 


C 

2 

E-Z-WNW 

90 

C* 


E-Z-W 

90 

G 

1 

E 


G 

1 

E 


2A 

1 

ENE-NW 

26 

A 

1 

ENE-NW 

25 

A 

1 

ENE-NW 

25 

j2A 

2 

ENE-NW 

45 

\22l 

2 

E-Z-W 

90 

0 





Date 

LMT 

Form 

Inten- 

sitv 

Position 

Altitude 

1922 

h 

m 




0 




r A 

1 

E-Z-W 

90 

Nov 11 

4 

15 

u 

1 

N 

40 

11 

4 

30 

0 




11 

6 

00 

0 




11 

6 

25 

As 

2 

ENE-WNW 

0-60 

11 

7 

00 

G 

2 

N 


11 

23 

45 

A 

1 

N-NW-W 

8 

12 

0 

00 





12 

4 

00-\ 

n 




12 

6 

00 / 





13 

18 

00 

0 




13 

21 

00 

A 

1 

ENE-WNW 

20 

13 

22 

00 

A 

2 

E-N-W 

45 




f A 

2 

E-N-W 

45 

13 

22 

20 


2 

E-Z 


13 

23 

00 

Ss 

1 

E-Z 

0-90 

13 

23 

15-\ 





13 

23 

30 / 





- 13 

23 

46 

0 

2 

NE-SW 

35 

13 

23 

56 

G 

2 

NNW 

15 

14 

0 

00 

0 

2 

E-NW 

60 

14 

1 

00 

C 

2 

E-NW 

60 

14 

1 

00-\ 

n 




14 

2 

00 j 





16 

18 

30 

0 




15 

22 

00 

A 

1 

NE-NW 

30 

16 

22 

30 

A 

1 

NB-NW 

30 

15 

23 

00 

0 




16 

1 

00 

G 

2 

Z 

90 

16 

2 

00 

20 

2 

Z 

90 

16 

3 

00 

0 




16 

4 

00 

0 




16 

17 

30 

0 




16 

21 

20 

0 

2 

E-WNW 

80 

16 

21 

25 

A 

2 

E-WNW 

80 

16 

21 

30 

Ss 

2 

E,NW 


16 

22 

00 

SsjG 

2 

E-NW 


16 

22 

30 

A 

4 

E-Z-W 

90 

17 

0 

30 

A 

2 

ESE-Z-W 

90 

17 

0 

45 

A 

2 

ESE-Z-W 

90 

17 

1 

00 

0 




17 

2 

00 

Ss 

2 

WNW 

0-90 

17 

2 

30 

Ss 

2 

WNW 

0-90 

17 

3 

00~\ 

n 




17 

6 

00 / 

Kj 




17 

17 

20 

0 




17 

20 

00 

A 

2 

E-NW 

25 

17 

22 

00 

G 

2 

N 

10 

17 

23 

30 

A 

2 

E-N-W 

20 




f2A 

2 

E-Z-W 

90,80 

17 

23 

55 

\ G 

2 

ENE 

15 




/ ^ 

2 

ESE-Z-W 

90 

18 

0 

30 

1 ^ 

2 

ENE 

calO 




/ ^ 

3 

ESE-W 

80 . 

18 

1 

05 

1 O' 

2 

NE 





/ A 

3 

ESE-W 

80 

18 

1 

30 


2 

NW-Z 

0-90 




/ ^ 

2 

ESE-W 

80 

18 

2 

00 

1 

2 

NE-NW 

45 

18 

2 

30 


2 

E-N 

80 

18 

2 

35 

58 

2 

NW-Z 

0-90 

18 

2 

45 

A 

1 

E-N 

ca45 




/ ^ 

2 

SE-S-W 

50 

18 

3 

00 

1 ^ 

2 

E-N-W 

30 

18 

3 

30 

A 

2 

SE-S-W 

30 


* Tho oiirtam nsos above the oast horuion Uke a torch to 15“, contmues rising, spreading towards NE ’ Lower run red. upper green 
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Maxtd Expedition Results, 1918-1926 

Table 64 — Observations of Aurora Borealis, September 1922 to March 1923 — Continued 


Date 


1922 
Nov 18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

20 
20 

20 


20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

21 

21 

21 

21 

21 

21 

21 

22 

22 

22 

22 


LMT 


h m 

3 45 

4 00 

6 00 
6 00 
18 30 

21 26 

21 40 

22 00 

22 30 

23 00- 
23 30 

0 00 

0 30 

1 00 

1 30 

2 00 

3 16 

4 26 

6 00 

17 00- 

18 00 
21 00 
22 00 

22 30 

23 00 

23 30 
0 00 
1 00 

2 16 


3 16 

4 00 

4 30 

5 00 

5 30 

6 00 
6 30 

18 00- 
22 00 
23 00 
0 00 - 
2 00 
2 15 

2 45 

3 00- 

4 00 
22 00 

1 30- 

2 00 

3 15 
3 45 


Form 


Cs 

A 

Cs 

A 

Cs 

A 

a 

A 

Ss 

Ss 

G 

A 

G 


Inten- 

sity 


Position 


W-Z-E 
N sky 
W-Z-E 
W-Z 
W 

E-WNW 

NE 

ENE-WNW 

Z 

E-N-W 

E-N-W 

NE-NW 

ENE 

SE-S-NW 

NE-NW 

SE-S-NW 

NE-NW 

E-S-W 

N sky 

E-S-W 

S-W 

E 

NNE 

ENE-WSW 

ENE 


ENE-NE 

E-Z-WNW 

E— Z— W 

E-NW 

E-Z~W 

E-NW 

E-Z-NW 

E-Z-NW 

E-W 

E-W 

NNE-Z 

WNW 

E-W 

NNE-Z 

WNW 

N 

N 

E-Z^W 

E 

E-Z-WNW 

N 

N,Z 

ENE-N-W 

NW 


E-Z-W 


N,NNE 


E— ZI-W 

N-Z 

E-Z 


Altitude 


0-90 

0-90 

0-90 


80 

30 

60 

90 

ca80 

0-45 

46 

70 

46 

70 

30 

15 

30 

ca45 

0-70 

ca86 

ca30 


oa30 

90 

90 

oa45 

90 

46 

90 

90 

46 

60,70 

40,65 

60,70 

40,65 

0-45 

0-45 

90 

20 

90 


90 

20 

30 

90 


Date 


1922 
Nov 22 
22 
22 
22 
22 
22 

23 

23 

23 

23 

23 

23 

23 


23 

24 
24 
24 
24 
24 
24 

26 


26 

26 

26 

26 

26 

26 

25 

26 

25 

26 
26 
26 
26 
26 
26 
26 
26 

27 

27 

27 

27 

28 
28 
28 
28 
28 
28 
28 
28 
28 

28 

28 

28 

28 


LMT 


m 

15 

00 

36 

40 


21 16 
22 00 

0 15 
0 30 


00 

30 

00 


3 00 

4 15 
6 30 

6 00 


00 

16- 


6 00 
20 40 
22 00 
23 00 

0 05 


0 30 


46 

00 - 

00 


3 00 

3 46 

4 

4 
6 

5 
0 
1 
1 
2 


16 
30- 
00 
30 
00 - 
00 
30 
00 
2 30 


00 - 

00 


22 16 

22 30 

23 00 
23 30 
0 00 
1 00 
2 00 

2 30 

3 00-’ 

5 30 , 

6 00 

6 10 -' 
6 30 , 

6 46 

7 00 


16 

46 


Form 


A 

A 

C 

A 

C 

Ss 

A 

C 

G 

SSyG 

0 

G 

C 

G 

G 


G 

G 

A 


Inten- 

sity 


2 

1 

2 

2 

2 

2 

2 

2 

2 

1 

2 

1 

1 


Position 


N 


E-Z-W 

E-WNW 

E-Z-WNW 

ENE-NW 

E-Z-WNW 

E-Z-NW 

E-Z-NW 

E-Z-NW 

ENE-N-NW 

E-Z 

ENE 

E,NNW 

E-Z-W 

S,NNW 

E,W 


ENE-NW 

N sky 

NE-N 

E-Z-W 

ENE-NNW 

E-Z 

E-Z-W 

N-W 

NNE 

E,NNW 


W 

E-NW 

W 

N-W 


ENE-NW 


NE 

E,NE 

ENE-NW 


ENE-NW 

E-S-W 

ENE-NW 

E-S-W 

E-Z-W 

E-W 

ENE-NW 

NE 

NE 

NNE-W 


E-NW 

E-Z-W 

N,S sky 

NW 
E-Z-W 
E— 2#— W 


Altitude 


40,90 

40 

90 

40 

90 

90 

90 

90 

ca30 

oalO 

oal6 

90 

30 


15 

26 

90 

30 

90 

oal5 

25 

ca40 


30 

16 

30 


20 

20 


10 
oa80 
10 
80 

80,90,80| 

oaSO 

45 


25 

60 

30-90-401 
90 


90 

90 


NE « altitude in 
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Tabub M—Obsenatums of Aw ora Borealis, September 19SS to March 198S — Continued 
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Date 

L 

MT 

Form 

Inten- 

sity 

Position 

Altitude 

1922 

h 

m 




o 

Nov 28 

20 

50 

/ A" 

2 

E-WNW 

40 

28 

\ 

2 

N 

ca5 

22 

00 

CSfSs 

1 

NE,NW 

N sky 

ca45 

29 

16 

30 

A 

1 

cal5 

29 

21 

35 

C 

2 

E-SSW 

20 

29 

21 

45 

C8,A”’ 

3 

All sky 

29 

22 

00 

0 



29 

22 

15 

A 

1 

E-S 

15 

29 

22 

30 


2 

E-N 

15 

1 O 

1 

W 

60 

29 

23 

00 

0 



29 

23 

30 

c 

2 

N 

20 

29 

23 

45 

c 

2 

E-Z 

10-70 

30 

30 

0 

2 

00-\ 
00 / 


3 

All sky 

0-90 

30 

2 

30 ^ 

Sil 

2 

S sky 


30 

3 

00 


1 

NE-W 

ca30 

\ Ss 

2 

S sky 


30 

3 

30 

A 

1 

SE-S-SW 

cal 5 

30 

4 

00 

Ss 

1 

E,SE 


30 

G 

00 

0 

2 

NE 


30 

8 

00 

0 




Eec 2 

4 

00 

0 

1 

NE 


2 

6 

00 

G 

1 

NE 


3 

1 

50 

0 

1 

W sky 


5 

22 

00 

Cs,S8 

2 

E,N sky 


5 

23 

00 

! 

2 

E,N sky 



\ ^ 

1 

E-Z-W 

90 

0 

0 

45 

G 

2 

SW 


0 

2 

00-\ 





0 

6 

00 / 

u 



• 

8 

22 

00 

C 

1 

NE 

calO 

8 

22 

30 

C8 

3 

E-NW 

45-60 

8 

23 

00 

08 

3 

E-NW 

45-60 

8 

9 

23 

0 

00- \ 
00 / 

Cs 

2 

E-NW 

45-60 

9 

0 

30 

/ Cs 
\ S8 

2 

2 

NE-NW 

E 

ca45 

9 

1 

00 

1 Cs 
\ Sa 

2 

2 

NE-NW 

E 

ca45 

9 

1 

30 

Sh 

2 

N sky 


9 

2 

00 

0 



9 

22 

00 

0 




11 

7 

30 

G 

2 

NW 


11 

10 

00 

G 

1 

ENE 

calO 

11 

17 

00 

0 




11 

20 

00 

A 

3 

E-WNW 

ca30 

11 

21 

30 

/2Afl 

1 Sa 

2 

2 

E-N-WNW 

NE 

30,80 

11 

22 

00 

C 

1 

NE-N 

60 

11 

22 

20 

/ C? 

\ Sa 

2 

1 

W 

E-Z 

ca20 

11 

23 

30 

G 

1 

NNE 

30 

12 

0 

00-\ 





12 

8 

00 / 

1 / 




13 

4 

45 


2 

NE 

60 

14 

0 

00 

G 

1 

N sky 


14 

2 

00-\ 

n 




14 

8 

00 / 





14 

22 

00 

A,C8 

3 

E-Z-W 

90 

14 

23 

30 

Ca 

2 

E,N 


15 

0 

00 

A,C8 

2 

Ssky 

30 




G 

2 

All sky 


15 

0 

30 

A 

2 

E— Z— W 

90 




C 

2 

NE-N 

oa20 



Position 


NE-SSW 

SE,W 

E 


E-S-W 

NNE 

ENE-N 

E-S 

SSE-WNW 

W 

E 

N sky 

W,NW 

S-WNW 

30°SE-Z-W 

30®SE-Z-W 

NW 

BE 

E,W 

ENE-WNW 

ENE-WNW 

ENE-WNW 

ENE-W 

NE 


NW 

E-N 

E-N 

E-NW 

E,N 

E,N 

NE-Z 

E-Z-W 

E—S— W 

NE 

E-Z-W 

E-S-W 

NE 

E-Z-W 

NW 

N 

NE-NW 
NE-NW 
NNE 
N sky 


ENE-WNW 

E,W 

E-Z-W 

E-Z-W 


Altitude 



oaSO 

40»50 


oa30 

oa20 

oa50 

oa70 

oa85 

oa45 

oa40 

0-90 

0-90 

ca20 

90 

90 

oa45 

20 


30 

30 

30 

30 

0-30 


10 

10 

cal5 

oal5 

0-90 

90 

85 

20,35 

90 

85 

20,85 

90 

30 

oaSO 

20 

20 


30 

20 

90 

90 


90 


Eeddish Rapidly moving curtams colored red, yellow, or green ® Lower rim red Very varying, frequently reddish 

curtains « On the lower arch are bright, glowing spots moving rapidly from W toward E *■ Visible 3 mmutes only • The 

curtams were generally directed E-W but at 1^ 30" one was going in slings from the north horizon to zemth 








470 


Maud Expedition Eesults, 1918-1926 

Tabie 64 — Observaltuyns of Aurora Boreahs, September 19ZS to March 19SS — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

im 

h m 




0 

1922 

h m 




o 

0 46 

A 

2 

E-Z-W 

90 

Dec 29 

17 00-1 





Dec 23 

G 

2 

NE 

25 

29 

21 00 / 

u 


ENE-WNW 



1 30 

2 00 

c 

2 

ENE-NNW 

50 

29 

22 00 

A 

1 

25 

23 

23 


2 

1 

E-S-W 

NE 

ca60 

29 

22 30 

{f 

1 

1 

ENE-WNW 

E-Z-W 

50 

90 

23 

3 00 

C 

1 

NE-WNW 

45 

29 

23 00 

G 

1 

NE-NW 

10-30 

23 

23 

3 30-\ 

4 00 J 

0 

1 

NE-WNW 

45 

30 

0 00 

1 ^ 

1 0 

2 

1 

NE-N 

NW 

7 

23 

4 30 

c 

1 

NE-WNW 

45 

30 

1 00 

Ca 

1 

Near Zomth 

90 

23 

5 00 

0 




30 

2 00 

Ca 

1 

E,N 


23 

22 00 

0 




30 

2 30 

0 

2 

NE-N,NW 


23 

23 45 

2A 

2 

E-N-W 

40,80 

30 

3 00 

0 




24 

24 

0 00-\ 
2 00 / 

C 

1 

ENE-NNW 

30 

30 

30 

4 00-1 
6 00 / 

0 


E-Z-W 

90 

24 

2 30 

C 

1 

ENE-NNW 

30 

30 

7 00 

A 

1 

24 

3 00 

A 

1 

NE-NW 

15 

30 

16 00 

A 

2 

ENE-WNW 

30 

24 

3 30 

C 

1 

NW 

20 

30 

17 00 

A 

2 

ENE-WNW 

30 

24 

4 00 

0 




30 

18 30 

Ca^ 

1 

E-WNW 

10-90 

24 

20 00-\ 





30 

21 00 

A^ 

2 

E-WNW 


24 

23 00 / 

0 




30 

22 00 


2 

ENE-WNW 


24 

23 30 

Q,S8 

1 

NE 

20 

( C 

2 

NW 

30 

25 

0 00 

A 

2 

ENE-N-WNW 

35 

30 

22 30 


1 

ENE-NW 

20 

25 

0 30 

A 

2 

ENE-WNW 

35 

31 

16 00-1 

Q 




25 

1 00 

( Cs 

2 

ENE-WNW 

20 

31 

22 00 / 


• 



[ Sa 

2 

E 

60 



r A 

2 

ENE-WNW 

40 

26 



1 

ENE-WNW 

20 

31 

22 30 


2 

NW 

30 

1 30 

[ Sa 

1 

E-Z-W 




1 G 

2 

NE 

30 

25 

2 00 

8a 

1 

ENE 

0-60 

31 

23 00 

A 

1 

NE-NW 

20 

25 

3 30 

A 

1 

N 


31 

23 20 

A 

1 

NNE-NNW 

10 

25 

20 00-\ 

r\ 




192S 






25 

21 00 / 

\J 




Jan 1 

0 40-1 





25 

21 30 

A 

1 

ENE-NW 

25 

1 

8 00 / 

u 




25 

22 00 

[A 

2 

E-S-SSW40° 

ca60 

1 

22 00-\ 





\ ZA 

2 

E-N-WNW 

30-60 

2 

8 00 / 





25 

22 30 

/ A 

2 

E-S-SSW40® 

60 

2 

22 00 

A 

1 

NE-N 

30 

\ 3A 

2 

E-N-WNW 

30-60 

2 

22 30-1 

n 




25 

23 00 

A 

1 

NNE 

15 

2 

24 00 / 





26 

0 00 

0 




3 

1 00 

0 




26 

1 00-\ 





o 

3 00 

/ Ca 

2 

NW-N 

oa60 

26 

6 00 / 

u 




o 

\ c 

3 

E-Z 

0-90 

27 

1 55 


2 

2 

NE-Z-SW 

S sky 

90 

3 

3 

3 30-1 
8 00 / 

0 




27 

2 30 

C 

2 

E-Z-W 

90 

3 

22 00- \ 





27 

3 00 

Ca 

2 

ESE-Z-WNW 

60,90,60 

3 

24 00 j 

u 




27 

4 00 

0 

1 

E 

60 

4 

0 30 

A 

1 

E-S-W 

oa80 

27 

22 00 

0 




4 

1 00 

0 




27 

23 00 

G 

1 

NE-NW 

ca20 

4 

1 50 

C 

1 

E-N 

ca40 

27 

23 30 

A 

1 

NE-NW 

ca20 

4 

2 00-1 





28 

0 00 

/ 

1 

NE-NW 

ca20 

4 

8 00 J 

* u 




1 c 

2 

E-Z-W 

90 

7 

4 00-1 

n 




28 

0 30 

Ca* 

3 

E-Z-W 

90 

7 

6 00 j 

► u 




28 

1 00 

/ Ca 

3 

E-Z-W 

90 

9 

0 00-1 





\ Sa 

2 

SE-Z 

0-90 

9 

2 00 J 

► u 




9ft 

1 30 


2 

E-Z-W 

90 

9 

23 30 

G 

2 

NW 

20 


\ 

1 

Ssky 


10 

0 30 

Sa 

2 

E-Z-W16® 

90 

28 

2 00 

Ca^ 

3 

E-Z-W 

70,90,70 

10 

1 00 

A 

1 

NE-NW 

20 

28 

2 30 


2 

E-N-W 

80 

10 

1 30-1 






2 

E-S-W 

60 

10 

2 00 J 

U 




28 

3 00 

li 

2 

E-N-W 

25 

10 

3 00 

G 

1 

N sky 


\ O' 

2 

NW 

20 

10 

4 05 

Ca 

1 

Z-W 

90 

28 

3 30 

0 




10 

6 00 

0 




28 

4 00 

A 

1 

E-Z-W 

90 

10 

22 00-1 





28 

5 00-1 

k n 




11 

1 00 J 

u 




28 

8 00 J 

r W 




11 

2 00 

G 

2 

z 

90 


* Veary rapidly c hangin g, ahags are movmg dowly in east and west but are whirling around near zenith, lower nm deep red, color fibang ni g 
throui^ y^ow to green “Of very white color ®Very broad, in £/N£ the arch approaches a curtain in appearance, lower run red 
• Lower run red 'In NW a glow which is narrowed to an arch toward east » Lower mn red, hi^er up of a brownish-yellow color 



Atjeoral Obseevations, 1918-1925 

Table 64 —Observations of Aurora Boredks, September 19SB to March Continued 
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Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

ms 

h 

m 



E-N-W 

o 

ms 

h 

m 




o 

Jan 11 

3 

00 

/ 

2 

66 

Jan 15 

0 

00 

O 

1 

NE-NW 

oa30 




1 

E-Z-W 

90,80,70 

16 

1 

00 


1 

Near zenith 

11 

4 

00 

1 £ 

2 

ESE-Z-NNW 

90 

15 

2 

00 





\ G 

2 

w 


15 

2 

60 ; 

Q 




11 

4 

30 

2C 

1 

ENE—WNW 

30 


( c 

1 

W-S 

oa40 

11 

5 

00 

0 

2 

WNW 

20 

16 

3 

00 

[ Sb 

1 

E,NE 

11 

6 

30 

C 

2 

ENE-WNW 

30 

15 

4 

00-\ 



11 

6 

00 


2 

ESE-S-'W 

40 

15 

6 

00 ) 

0 





2 

ENE 

20 

16 

22 

00 

0 




11 

6 

20 


2 

AU sky 


16 

23 

00 

Cb 

2 

E,NE 

20 


3 

AUsky 


16 

0 

00 

Cb 

2 

N 

16 

11 

6 

30 

0 

1 

NW,E 


16 

0 

16 

C 

2 

NE-N 

ca40 

11 

7 

00 

7A 

2 

E-Z-W 

10-90-76 

16 

0 

30- \ 



11 

7 

30 

7A 

2 

E-Z-W 

10-90-76 

16 

1 

00 ) 

o 




11 

8 

00 

7A 

2 

E-Z-W 

10-90-76 

16 

2 

00 

A 

1 

E-W 

70 

11 

22 

00 

Cs 

2 

E,W,N 


16 

2 

30 

A 

1 

E-W 

60 

11 

23 

00 

C$ 

2 

E-Z-W 


16 

3 

00-\ 



12 

0 

00 


2 

E-W 


16 

4 

00 ) 

0 





1 ^ 

2 

E-Z-W 

90 

17 

3 

46 

A 

2 

E-Z-W 

90 

12 

0 

16 


2 

E-Z-W 

90 

17 

4 

00 

A 

2 

E-Z-W 

90 


^ i 

2 

E-WSW 

26 

17 

22 

00 

A 

1 

ENE-WNW 

30 

12 

1 

00 

G 

2 

ESE,N,W 


17 

22 

30 

A 

1 

ENE-WNW 

30 

12 

1 

30 

1 £ 

2 

w 


17 

23 

00 

0 

1 

ENE 

26 



2 

NW-N 

30 

17 

23 

30-\ 




12 

2 

00 

2A 

2 

E-N-W 

40 

18 

0 

00 / 

0 




12 

2 

30 

G 

1 

E 

ca20 

18 

1 

00 

A 

2 

E-Z-WNW 

90 

12 

12 

3 

3 

00 

30 

ZC 

G 

2 

1 

ENE-WNW 

E,W 

20,26,35 

18 

1 

30 

{t 

2 

2 

E-Z-WNW 

N-WNW 

90 

30 

12 

4 

30 

G 

1 

E-SW 


18 

2 

00 

Cb 

2 

NB-NW 

20 

12 

0 

00 

0 




18 

4 

30 

0 

1 

N sky 

12 

12 

6 

22 

00 

00 

0 

0 


E-Z-W 


18 

6 

00 


1 

1 

NE " 

NE-NW 

oa40 

12 

22 

30 


2 

60,90,80 

18 

7 

00 

0 



\ ^ 

2 

NNW 


18 

22 

20 

A 

1 

NE-NW 


12 

23 

00 

)4A 

\o 

2 

2 

E-Z-W 

NNW 

60,90,80 

20 

2 

00 

{A 
\ 0 

1 

2 

E-Z-W 

N,NW 

90 

12 

23 

30 

C 

2 

E-NW 

ca60 I 

20 

2 

30-\ 



13 

0 

00 

c 

2 

E-NW 

ca60 

20 

4 

00 / 

0 




13 

13 

0 

2 

30-1 
00 / 

C8,Ss«> 

2 

All sky 


20 

21 

6 

0 

00 

00-\ 

A 

1 

E-NW 

30 

13 

3 

00 


1 

ENE-Z-WSW 

90 

21 

4 

00 / 

0 




\2C 

2 

N 

oaSO 

22 

0 

30 

0 

2 

NE-W 

oal5 

13 

4 

00 

2A 

2 

ENE-Z-WSW 

76,90 

22 

1 

00-\ 



13 

6 

00 

0 




22 

2 

00 / 

0 




13 

18 

00 

A 

2 

ENE-NW 

30 

22 

4 

30 

A 

1 

SE-S 

ca26 

13 

22 

00-1 

0 







( 

2 

NE-N 

oa70 

14 

0 

00 / 



E-Z-SW 


22 

6 

00 

1 A 

2 

ENE-Z-WSW 

90 

14 

1 

00 


2 

90 




1 Sb 

1 

E-Z 

0-90 


1 0 

2 

E-Z-NW 

90 

22 


15 

/9A 

2 

E-Z-WSW 

30-90-0 

14 

1 

30 

A 

1 

E-SW 

oa60 

o 

1 0 

3 

ENE 

14 

2 

00 

{ ^ 

2 

E,S 


22 

7 

00 

Ab 

2 

E-Z-WSW 

0-90-0 

\ Cs 

2 

N-NW 

6-80 

22 

7 

30 

0 




14 

3 

00 

Cb 

1 

NW 


22 

20 

30 

(A 

2 

ESE-S-NW 

30 

14 

A 

16 

/ Cb 

2 

NNE-NW 

ca35 

\ Sb 

1 

E 

e: 


2 

NE-S 

oa70 

22 

22 

16 

2A 

2 

SE-Z-NW 

90,40 

14 

6 

00 

c 

1 

NE-Z 

90 

22 

22 

30 

A 

2 

SE-Z-NW 

90 

14 

6 

30 

G 

2 

WSW,S 


22 

23 

00 

0 



14 

6 

66 

G 

2 

SE,S,SW 


22 

23 

30 

Q 

1 

E,N 

ca60 

14 

6 

16 

G,Co^ 

2 

All sky 


23 

2 

00 

0 

1 

z.sw 

14 

7 

00 

0 




23 

2 

30 

0 



14 

22 

00 


2 

NE-N-NW 

ca20 

23 

3 

00 

A 

1 

SE-S-SW 

ca40 

\ 0 

2 

N sky 

ca30— 90 

23 

18 

00 

A 

1 

NE-NW 

20 

14 

22 

30 

G 

1 

E-WNW 

0-60 

23 

18 

30-\ 



NE-NW 

14 

23 

00 

0 

1 

E-WNW 

0-60 

23 

22 

00 / 

A 

1 

20 


aa Very varying, the curtains appear to develop from glowmg bands m east 3 curtains, each 10® wide, over each other and surrounded by 
auroral glow ^ Western part movmg toward N Shiftmg curtains and streamers over the whole sky, the curtains form occasionally 

closed circles at various pomts of the sky ** Radiation-pomt 6 =63°, a =12^ 00“ (5 = declination, a «» right ascension) •• Bract place 
of radiation-pomt not noted 
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Maud Expedition Results, 1918-1925 

Tabus 6i— Observations of Aurora Borealis, September 19SS to March IggS— Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

192S 

h m 

A 

1 

NE-NW 

0 

20 

192S 
Feb 6 

h m 

0 00 

C 

2 

E-WNW 

o 

40 

Jan 23 

23 

22 16 

22 45 

C,Ss 

BA 

Ca 

Sa 

A 

c 

2 

2 

3 

1 

E 

E-Z-WNW 

E 

E 

E-Z-WNW 

N 

i0,90,46 

6 

6 

1 00 ■ 

2 00 

Ca 

Sa 

C 

2 

2 

2 

ENE-NW 

NE 

ENE-WNW 

20 

30 




6 

2 30 

Ca 

2 

E-N-W 

30 

23 

23 10 

1 

1 

90 

10 

6 

6 

3 00 

3 45 

C 

C,A 

2 

1 

45°E-Z-W 

E-Z-W 

90 

60-90 

23 

23 40 

Sa 

1 

E 


6 

4 00-1 

0 




I Csff 

1 

ENE-WNW 


6 

6 00 / 





24 

0 36 

I A 

2 

E-N-W 

60 

6 

22 00- \ 

0 




1 c 

2 

NE-NNW 

ca20 

7 

2 00 / 

G 

Ss 


E 

W 

5 

24 

2 00 

C 

1 c 

1 

2 

ENE-WNW 

N 

30 

20 

9 

2 00 

2 

1 

24 

3 00 

[ A 

2 

ESE-WSW 

30 

9 

4 00-1 

0 




24 

4 00 

A 

2 

ENE-WNW 

30 

9 

6 00 / 

Cs.Sa** 


All sky 


G 

1 

S sky 

ca20 

10 

2 00 

3 


24 

4 15 

Sa 

Ca 

2 

2 

W-Z 

N 

0-90 

ca30 

10 

10 

2 30 

3 00 

C8,Sa 

3 

1 

All sky 

Z-W 

90-0 

24 

5 00 

J A 

1 

SE-S-W 

oaSO 

S 

2 

E 


i Sa 

1 

S sky 


10 

3 30 

0 


N 



6 00 

J A 

1 

SE-S-W 

oaSO 

10 

4 00 

Q 

1 

10 

5 

24 

\ Sa 

J A 

1 

2 

S sky 

E-Z-W 

90 

11 

22 00 

\ Ct. 

2 

2 

E-N-W 

NE 

24 

22 00 

1 A 

2 

NE-NW 

40 

11 

22 30 

A 

2 

E-N-W 

10 

24 

23 00 

/ ^ 

2 

E-SW 

oa55 

11 

23 00 

0 



0-90 

1 ^ 

2 

N 


11 

23 30 

Ss 

3 

E,Z 

26 

0 00 

/ c 

2 

N-Z 

ca60 

12 

0 00 

c 

1 

NE 

10 

[ G 

2 

NE 


12 

1 00 

c 

1 

NW 

16 

26 

0 30 

j A 

2 

ESE-S-WSW 

ca70 

12 

2 45 


1 

NE-Z-W 

90 

\ A 

2 

ENE-N-WNW 

caSO 

u 

1 

N-WNW 

40 

26 

1 00 ' 

0 

2 

NE 


12 

3 00-\ 

0 




26 

1 30 

0 




12 

3 30 / 



E-Z 


25 

2 00 

A ' 

2 

NE-WNW 

ca30 

12 

3 40 

Sa 

1 

90 

/ A 

2 

NE-WNW 

oaSO 

12 

4 00 

A 

2 

E-Z-W 

26 

2 30 


2 

ESE-Z 

0-90 

12 

4 30 

As 

2 

E-Z-W 

60-90-60 

25 

3 00 

^ 0 




12 

6 00-1 

0 




26 

3 30 

/ A 

1 

S sky 

25 

12 

6 00 / 





\ Sa 

2 

E-Z 


12 

22 00 

Ca 

1 

N 

30 

25 

4 00 

/ A 

2 

E-Z-W 

90 

13 

0 30 

G 

2 

N sky 

« 

1 Ca 

2 

N,NW 

20 

13 

1 00 

A 

1 

:e-z-w 

90 

26 

6 00 

Sa 

1 

Near zemth 


13 

1 30 

A 

1 

E-Z-W 

90 

25 

6 00 

2A 

1 

N,SW 


13 

2 00 

BA 

2 

E-S-W 

86,80,70 

25 

22 00 

A 

2 

E-NW 

30 

13 

2 30-1 

Q 




25 

22 30 

A 

1 

E-NW 

30 

13 

6 00 / 





26 

0 00~\ 





14 

0 30 

c*% 

3 

E-WNW 

45 

26 

2 00 / 

0 




14 

1 00 

2C 

3 

E-N-WNW 

30,60 

80 

2 00 

C 

1 

ENE-NW 

30 

14 

1 30 

0 




30 

22 00 

A 

1 

E-N-W 

45 

14 

2 00 

A 

3 

E-Z-NW 

90 

30 

22 35 

Qoa 

3 

All sky 


15 

22 00 

A 

2 

E-N-W 

35 

30 

23 00 

C 

1 

NW 

oa3 

15 

23 00 


2 

E-N-W 

36 

31 

0 00 

0 




\2C 

2 

NW 

10 

Feb 3 

22 00 

(BC 

2 

E-Z-NW 

90 

16 

0 00 

Ca 

2 

E-Z-W30° 

90 

{ G 

2 

E-N 

10 

17 

0 20 

2A 

2 

E-S-W 

76,60 

3 

22 30 

0 




17 

1 00 

C 

2 

NW-W 

oa85 

3 

23 00 

c 

2 

NE-W 

ca35 

17 

1 30 

Sa 

2 

N 


3 

23 30 

! ^ 

2 

NE-W 

ca35 

17 

2 00 

1 ^ 

2 

NNE-N 

70 

1 A 

2 

W-Z 

90 

1 0 

1 

All sky 



0 00 

/ c 

1 

NE-W 

ca35 

17 

2 30 

c 

2 

E-S-WNW 

40 

4 

\ A 

1 

W-Z 

90 

17 

3 00 

c 

2 

E-S-WNW 

40 

4 

1 00-1 





17 

3 30 

1 ^ 

3 

E-Z-W 

90 

4 

6 00 J 





1 c 

2 

E-S-WNW 

40 

5 

22 00 

0 




17 

4 30 

A 

2 

E-S-W 

30 

5 

23 00 

a 

1 

2 

E-Z-WSW 

NE-N 

90 

70 

17 

5 00 

\ Sa 

2 

2 

E-S-W 

NW-Z 

46 

■ 


The curtains form for a while an. eUipse with horizontal axis extended over 30° lyine between 7° and 30° above the horizon. A rmjf 

of aurora is suddenly formed near zemth, from which aurora spreads toward east and west m a few seconds For 6 minutes the sky is covered 
by vivid curtains and then the aurora disappears, except a weak arch ^ Curtains and streamers all over the sky, radiating from pomt in. 
Cancer color vivid green ** Color strong green 
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Table 64 — Ohservattons of Aurora Boreahs, September 19^2 to March 192S — Continued 



Z 

NNE-NW 

SW 

ENE-N-WNW 

ENE-N-WNW 

E-Z-W 

N-W 

E-Z-W 

E-N-WNW 

E-N-W 

E-S-W 

NW 

E-S-W 

NW,W 

NW,W 

N sl^ 

All sky 
All sky 
E-S-W 
S sky 
E-Z-W 
NE 

E,NW 

E-Z-W 

N 

E,Z 
N sky 
E 

N-NW 

E-ESE 

N-NW 

N-NW 

E-S-W 

E-S-W 

E-S-W 

Ssky 

NW 

E,Z,W 

E-NW 

SE-Z-NW 

E-S-SSW 

NE-Z-SW 


NE-Z 

N 

E-S-W 
NE 
E W 
NE 

All sky 

Z 

N 

E-N-W 

E-S-W 

SE,NW 


All sky 

All sky 
E-N-WNW 
SE-S-W 
SE-S-NW 


Altitude 

Date 

LMT 

0 

192$ 

h 

m 


Peb 27 

4 

25 

26 

Mar 1 

2 

00-\ 


1 

3 

00 / 

85 

1 

3 

15 

85 

1 

3 

45 

90 

1 

4 

30 

10 

1 

5 

00 

90 

1 

22 

00 

30 

1 

22 

30 

60 

1 

23 

00- \ 

45 

1 

23 

SO / 


4 

4 

00-1 

ca60 

4 

6 

00 / 


4 

22 

00 


6 

22 

30 


7 

1 

00 


9 

23 

30 < 

10 

10 

2 

00 

10-70 

90 

10 

2 

30 < 

10 

10 

3 

00 

cal5 

11 

1 

00 


11 

2 

00 

cal5 

11 

2 

45 

90 

11 

22 

00 

26 

11 

23 

00 


12 

0 

00 < 

ca40 

12 

1 

00 

35 

12 

3 

00 

ca40 

12 

23 

00 

35 

12 

23 

40 

35 

13 

0 

30 

caSO 

13 

1 

00 

caSO 

13 

1 

30 

ca60 

13 

22 

00 


13 

22 

30 


13 

23 

00 

45 

13 

23 

46 1 


14 

0 

00- \ 

ca70 

14 

1 

00 / 

90 

14 

1 

36 


14 

22 

00 


14 

23 

00 

ca50 

15 

0 

00 ■ 

70 




calO 

15 

0 

30 


16 

1 

00 


15 

1 

30 J 

15 

15 

2 

00 - 

10 

15 

22 

00 


15 

22 

30-\ 


15 

23 

30 / 


16 

0 

00 < 

20,30 

16 

0 

30 

30,10 

30 

16 

2 

16 j 




NE-S-SSW 


E-N-W 

ESE-S-SSW 

SE-S-SW 

E-N-W 

E-N-W 


Near zenith 

E-NNW 

NW 

NE-N-NW 

E-Z-W 

E-Z-NNW 

RE-Z-NW 

W 

ENE-Z-NW 

NE 

E-Z-W 

E 

E-Z-W 

E-Z-W 

S 

NW 

NE-N-WNW 
E-Z-W i 
E-N-W 
SE-S-W 
NE-N-NNW 


E-N-W 

ENE-Z-W 

E-WNW 

E-N-WNW 

E-WNW 

All sky 

ESB-Z-WSW 

E-WNW 

ESE-Z-WNW 

All sky 

B sky 

ESE 

NE-N 

Ssky 

ESE 

NE-N 

E-Z-W 


E-Z-W 
E-S-SW 
N sky 

esE-s-sw 

N,NNE 


30-90-30 


Radiation-pomt 6 - 63®» a • 120® ** The sky is from 19^ 15“, to 19^ 40“ covered with curtains moving generally from SE to NW» at 

19^ 45“ detelops a weak and variable corona "with radiation-pomt S =» 61®, a =4*^ 40“ ** At 1^ 60“ con ma with radiation-point 5 » 57®. a— 12** 

60“ ““ Curtains are frequently forming closed ellip‘5es with axis E-W both on N and S sky Corona formed by closed curtains with 

center near Vegk, 8 » 39®, a * 18** 35“ (Observation doubtful ) 
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Table 64 — Ohservatwns of Autora Boreahs^ September 1922 to March 1923 — Concluded 


Date 


LMT 


Form 


Inten- 

sity 


Position 


Altitude 


ms 


h m 


o 


Mar 16 

16 

16 

16 

17 

17 

17 

17 

17 

17 

17 

17 

18 
18 
19 
19 
19 
19 

19 

19 

19 

19 

20 
20 
20 
20 

21 

21 

21 

21 


3 00 

4 00~\ 
6 00 / 

22 00 
0 00 

0 30 

1 00 


c 

o 


5C 

C8 

Cs 

r G 

l 88 


2 

00 

22 

00 

22 

30-\ 

23 

00 J 

23 

30 

22 

30 

23 

00 

0 

30 

1 

00 

1 

so-l 

2 

00 J 

22 

00 

22 

30 

23 

00 

23 

30 



1 

00 

4 

00-' 

6 

00 

1 


2 


2 

30 

3 

00 


Cs 

C 

C 

C 

C 

G 

A 

G 

0 

C 

G 

Cs 

Ss 

Cs 

Ss 

Cs 

G 

Cs 

G 

0 

C 

G 

Ss 

Ss 

G 


2 NE,Z 
2 SSW 


1 

1 

1 

2 

2 

1 

2 


E-Z-W 

All sky 

All sky 

NNE 

ESE 

E-W 

E-WNW 


40-90 


30 


35 


2 


E-WNW 


36 


2 

2 

2 

1 

2 


NE-NW 

E-Z-WNW 

NE 

E-Z-W 

N,NE 


30 

90 

20 

90 

oalO 


2 

2 

2 

2 

2 

2 

2 

2 

2 

1 


E-S-W 
N sky 
E-N-NW 
E-Z 

E-N-NW 

E-Z 

E-N-WSW 

E-l? 

E-Z-W 


N sky 


46 

20 

20 

16 


1 

2 

2 

2 

2 


E-S-W 

NE 

NNW 

NNW 

NW 


80 

30 

30 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1923 

h 

m 




o 

Mar 21 

3 

30 

G 

1 

NW 






1 

SE-S-SW 

80 

21 

22 

00 

1 A 

2 

ENE-N 

60 

22 

0 

00 

A 

2 

E-Z-W 

90 

22 

0 

30 

G 

2 

W 

• 

22 

1 

00-\ 

n 




22 

2 

00 J 

w 




22 

22 

00 

A 

2 

E-N-WNW 

60 

22 

22 

30 

As 

2 

E-Z-W 

60-90 

22 

23 

00 

As 

3 

E-S-WSW 

80 

22 

23 

30 

As 

3 

E-S-WSW 

80 

23 

0 

30 

C 

3 

E-Z-W 

90 

23 

1 

00 

Cs 

2 

E-N-W 


23 

1 

30 

C 

2 

E-N-W 


23 

23 

00 

Cs 

2 

E-W 

80 

23 

23 

30 

C 

2 

E-Z-W 

90 

24 

0 

00 

C 

2 

E-Z-W 

90 

24 

1 

00 

0 




24 

22 

00 

/ 

1 0 

2 

2 

E-Z 


25 

0 

00 

Co,Cs 

1 

E-Z 

. 

25 

0 

30 

Cs 

2 

E,NNE 


25 

1 

00 

G 

2 

NNE 





/ CoPP 

1 

AJl sky 

• 

25 

1 

10 

\ Ss 

1 

All sky 


26 

1 

26 

Co,C 

2 

ENE-Z-WSW 

• 

25 

2 

00-\ 





26 

4 

00 ; 

u 


* 


25 

22 

00 

C 

1 

ENE-N-WNW 

70 

26 

22 

00 

A 

2 

SSE-S-SW 

10 




/ A 

2 

SSE-S-SW 

10 

26 

23 

00 

\c 

2 

E-Z-W 

90 

26 

23 

30 

0 




27 

0 

00 

c 

2 

E 

20 

27 

1 

00 

G 

1 

NE 

25 

27 

22 

00 

C 

2 

E-Z-W 

90 

29 

1 

30 

A 

1 

E-N-WNW 

60 


Radiation-point 5 = 64®, a *** 10*^ 10® Weak but well defined, 5 « 63°, a — 11^ 0® 


from southeast through zenith to northwest. If the arch did not pass through the 
zenith, the summit is mdicated in the northern or the southern sky If nothing else is 
noted, the arch has passed over the northern sky. For example, A, 3, E-WNW, 50°, means 
a strong arch passing from east to west-northwest over the northern sky, the greatest 
altitude of the lower rim bemg 50°; an arch passing over the southern sky is indicated 
by msertmg the letter S between the directions to the end, as, for instance, SE—S—W 
When a definite number of arches were observed, it was frequently found that they have 
the same end-pomts, but var3Tng maximum altitudes, m such cases the altitude column 
contains several numbers, each referrmg to one arch At times some of the arches pass 
over the northern sky, one through zenith and some over the southern sky, the altitudes 
entered to the left of 90° refer, then, to the arches m the northern sky, the altitudes to 
the nght of 90° to the arches m the southern sky. For example, ZA, 2, E-W, 70°, 90°, 80°, 
means three arches of moderate brightness from east to west, one over the northern sky 
at TnayiTmiTin altitude of 70° above horizon, one through zemth, and one over the southern 
sky at maximum altitude of 80° above honzon, As, 2, E-W, 10°, 90°, 10°, indicates 
that the whole sky from 10° above horizon in north to 10° above horizon m south was 
covered with arches of moderate brightness extendmg from east to west. The position 
of curtains is indicated m the same way as the position of glow or arch, depending 
upon the extension of the curtains. If several curtains pass through zemth and both 
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Table 66 — Cloudiness on Scale 0 to 10 and Geographic Position September 1922 to March 192S 


Date 

Local mean time m hours 

Observed geographic position 

2 

6 

10 

14 

18 

22 

L M T 

Lat 

north 

Long 

east 

1922 



• 




h 

o 

/ 


0 

/ 

Sep 26 

1 

10 

8 

10 

2 

10 

10 

73 

00 


186 

00 

27 

3 

8 

8 

7 

8 

8 

10 

73 

00 


185 

16 

28 

5 

3 

0 

0 


4 

12 

73 

01 


184 

60 

29 

3 

4 

10 

7 


10 

12 

72 

69 




30 

10 

10 

10 

10 


10 







Oct 1 

10 


10 

10 


7 







2 

10 

B9 

6 

7 


9 

9 

72 

66 


183 

49 

3 

10 

■■ 

10 

10 


10 







4 

10 


10 

10 


10 







5 

10 


10 

9 

9 

10 

21 

72 

62 

3 

181 

36 

6 

9 


6 

8 


10 

12 

72 

61 




7 

10 


10 

6 


10 







8 

10 

9 

10 

8 

9 

3 

20 

72 

47 

1 

180 

23 

9 

7 


10 

9 

9 








11« 

9 


10 

10 

mSm 








12 

10 


9 

2 

mtM 


19 

72 

40 

8 

179 

43 

13 

0 


1 

10 

10 


12 

72 

42 

0 



14 

10 


10 

10 

10 








15 

10 


9 

9 

10 

8 

20 

72 

62 

0 

178 

00 

16 

10 


5 

3 

10 

mSm 







17 

3 

9 



2 

■9 

19 

72 

48 

6 

177 

36 

18 

10 




10 








19 

10 



HI 

3 

8 

19 

72 

61 

4 

177 

14 

20 

7 

8 

8 


3 

2 

19 

72 

67 

8 

177 

10 

21 

10 


8 

B9 

mSm 

10 







22 

10 

Bfl 


mSm 

H9 

10 







23 

10 

mtM 


■9 


0 

19 

73 

04 

9 

176 

33 

24 

3 

9 

4 

6 

2 

3 

18 

73 

05 

4 

176 

19 

25 

2 

2 

2 

^Hu^l 

10 

10 







26 

0 

0 

0 


1 

1 

18 

73 

06 

4 

176 

66 

27 

2 

10 

1 


1 

10 

18 

73 

06 

7 

176 

62 

28 

10 

9 

10 

10 

10 

9 







29 

10 


10 

10 

10 

10 







30 

10 

■■ 

3 

10 

10 

10 







"31 

10 

mm 

8 

10 

10 

10 







Nov 1 

10 



10 

10 

10 







2 

10 


9 

10 

10 

10 







3 

10 

■fl 

10 


6 

6 

18 

73 

34 

9 

174 

31 

4 

9 

■n 

1 


1 

2 

18 

73 

32 

3 

174 

25 

5 

3 

3 

1 


1 

3 

18 

73 

28 

8 

174 

26 

6 

1 



10 

10 

1 







7 

1 



10 

10 

10 







S 

10 



10 

10 

10 







9 

10 

HI 


10 

2 

8 

18 

73 

21 

1 

174 

16 

10 

2 

■n 


2 

2 

2 

17 

73 

16 

0 

174 

28 

11 

0 

0 

1 

2 

2 

8 

18 

73 

13 

8 

174 

28 

12 

10 

2 

10 

10 


10 







13 

10 

10 


2 


2 

18 

73 

14 

4 

174 

04 

14 

1 

10 


10 


7 

18 

73 

14 

6 

173 

62 

15 

10 

10 

10 

7 


3 

18 

73 

13 

6 

174 

08 

16 

1 

10 

10 

2 


0 

17 

73 

16 

0 

174 

04 

17 

1 

0 


0 

0 

1 

17 

73 

14 

9 

174 

01 

18 

0 

0 

1 

1 

2 

0 

18 

73 

16 

8 

173 

63 

19 

0 

0 

1 

0 

0 

0 

17 

73 

16 

2 

173 

64 

20 

0 

0 

1 

1 

1 

0 







21 

0 

10 

10 

10 

6 

0 

20 

73 

12 

6 

173 

41 

22 

10 

0 

10 

10 

6 

1 







23 

0 

0 

2 

3 

mSm 

10 







24 

0 

2 

1 

2 

■9 

0 

17 

73 

11 

8 ' 

173 

60 

25 

0 

0 

10 

10 

99 

10 







26 

0 

10 

10 

10 

9 

10 







27 

10 

10 



0 

0 

9 

73 

12 

8 

173 

40 

28 

0 

0 



0 

0 

16 

73 

13 

6 

173 

39 

29 

10 

10 




0 

16 

73 

14 

8 

173 

32 

30 

0 

2 

H 


■ 

0 

16 

73 

14 

4 

173 

32 


® October lO^ormtted because passed 180 mendian 
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Table 66 Cloudiness on Scale OtolO and Geographic Position September 19SS to Mardi 199S — Concluded 
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Maud Expedition Results, 1918-1925 

Table 66 — Ohservahons of Aurora Borealis j September 19^3 to March 1934 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

193$ 

h m 




0 

1933 

h m 




0 

Sep 26 

22 00 

0 




Got 11 

3 15 

iSs 

2 

E-Z 

0-90 

26 

22 20 

Cs 

1 

ESE-E 

10 

11 

4 00 

0 




26 

22 60 

Ce 

3 

ESE-S-WSW 

10-26 

11 

23 00 

Cs^ 

3 

E-Z-W 

90 

26 

23 20 

0 






■ c 

1 

S sky 

20 

27 

21 05 

Cs 

1 

NW 


11 

23 30 

Cs 

2 

E-Z-W 

90 

27 

21 45 

A 

1 

S-WNW 

26 



. C 

1 

S sky 

20 

28 

0 00 

Cs 

2 

ESK-S-WNW 

30-90 

11 

23 55 

c 

1 

E-Z-W 

90 

28 

1 00 

Co^ 

2 

N sky 




• c 

2 

NE-N 

15 

28 

2 10 

A 

1 

NE-Z-BW 

90 

12 

1 30 • 

c 

2 

NE-N 

30 

28 

2 30 

0 






.0 

2 

Near zenith 


28 

3 00 

0 




12 

2 00 

G 

2 

NE,Z 


28 

3 35 

G 

1 

NNE 


12 

22 10 

G 

2 

Around horizon 

20 

29 

22 00 

A 

2 

ESE-Z-WNW 

90 

1 Ss 

1 

E,ENE-Z 

0-90 

29 

23 00 

G 

1 

AUsky 





2 

ESE 

30 

29 

23 50 

A 

1 

E-W 

35 

12 

2 35 

\ G 

2 

SW-W 


Oct 1 

1 30 

Cs 

1 

NNE-W 

20 

c 

3 

NW 


1 

2 00 

Cs 

2 

NNE-W 

20 



Ss 

2 

NW,W-Z 


3 

0 16 

Cs 

2 

E>-N 

25 



' A 

2 

ESE 

30 

3 

0 45 

Cs 

1 

E-N 

25 

12 

3 00 

G 

2 

SW-W 


3 

1 10 

G 

1 

NW 

16 



Ss 

2 

NW.W-Z 


3 

1 35 

A 

1 

ESE-WNW 

30 

12 

3 30 

G 

1 

Around hoiizon 

16-30 

3 

1 56 

A 

1 

ESE-WNW 

30 

12 

4 00 

0 




3 

2 30 

C 

1 

ESE-WNW 


12 

18 30 

0 




3 

3 00 

0 




12 

20 00 

C 

2 

E-NNW 

50 

3 

3 30 

0 




12 

22 30 

G 

2 

SE 


8 

4 00 

0 




12 

o 

o 

CO 

/ As 

2 

E-Z-W 

60-90-60 

3 

20 00 

0 




\ Cs 

2 

E-Z-W 

60-90-60 

3 

23 30 

G 

1 

E sky 


12 

23 30 

] As 


AU sky 


4 

1 00 

0 




\ Cs 


All sky 


4 

1 30 

0 






As 

2 

E-S-WNW 

16 

4 

2 00 

0 




13 

0 30 

• Cs 

2 

NE-NW 


4 

23 00 

2A 

1 

E-Z-WNW 

90 



Ss 

2 

NE,NW-Z 

0-90 

4 

23 30 

A 1 

2 

ENE-NW 1 

40 

13 

1 op 

A 

1 

E-S-WNW 


6 

0 00 

C 

2 

ENE-NW 

40 

13 1 

1 30 

Cs 

2 

N,NW 

25,30 


0 15 

[ ^ 

2 

E-Z-W 

90 

16 

22 00 

A 

2 

ENE-WNW 

60 

5 

u 

2 ! 

WNW 


16 

22 30 

A 

2 

ENE-WNW 


5 

0 40 

As 

1 

E-2^W 

40-90-40 

18 

18 30 

C 

2 

E-Z-W 

90 

6 

1 00 

As 

1 

E-Z-W 

40-90-40 

18 

19 30 

/ C^ 

3 

E-Z-W 

90 


1 20 

/ As 

2 

E-S-W 

90-0 

w 

2 

All sky 


5 

1 A 

2 

N 

26 

18 

20 15 

/ A 

3 

SE-S-SW 

20 

5 

1 45 

Overcast 




1 A 

2 

SE-S-SW 

10 

9 

20 00 

Cs 

2 

E-Z-W 

90 

19 

0 00 

G 

2 

E 


9 

20 36 

0 




19 

0 30 

G 

2 

E 


9 

21 16 

0 




22 

0 00 

A 

1 

N 


9 

22 00 

A 

1 

NE-NNW 

20 

22 

4 00 

Ss 

2 

NE 


9 

22 iO 

( A 

1 

NE-NNW 

20 

22 

4 30 

St> 

2 

NE 


U 

2 

Near zenith 

80 

29 

3 30 

Cs 

2 

W,WNW 

10 

9 

23 00 

r A 

1 

NE-NNW 

iO 

29 

4 00 

Cs 

2 

W,WNW 

10 

\ c 

J 

Neai zemth 

80 

31 

18 00-\ 




Oct 9 

23 30 

0 




31 

22 00 / 

u 




10 

10 

0 00 

20 00 

Cs 

0 

1 

60®NE-Z-S 

90 

31 

22 35 

/ Cs 
\ Si 

1 

2 

NNE 

15 

10 

21 30 

0 




31 

22 50 

C 

2 

N-S 

25 

10 

22 00 

Cs 

1 

E 


31 

23 00 

/ Ss* 

2 

Z 


10 

23 00 

Ss 

1 

E-W 

80 

\ Cs 

1 

E 


11 

0 00 

C^ 

3 

S sky 

90-0 

31 

23 30 

0 




11 

0 20 

Cs 

3 

S sky 

90-0 

31 

23 65 

c 

1 

SSE-NNW 


11 

11 

0 40 

1 20 

0 

i ^ 

1 

N sky 

30 

Nov 1 

0 10 

/ Co/ 

1 c 

4 

2 

SE-W-N 

NW 


\ A 

1 

E-Z-W 

90 

1 

0 15 

c 

1 

NW-N 


11 

1 45 

0 




1 

0 46 

c 

1 

N 





1 

E-S-W 

30 

1 

1 10 

c 

1 

N 

10 

11 

2 26 


3 

E-Z-W 

90 

1 

1 30 

0 







2 

E-N-W 

30 

1 

1 50 


2 

NW 

15 




2 

NE-N-NW 

30 

1 

\ Ss 

2 

Z 


11 

2 45 


1 

E-Z-W 

90 


2 00 

] Cs 

2 

NW 

16 



0 

2 

SE-S-SW 

30 

JL 

\ Ss 

2 

Z 



® Northern of a corona, radiation-pomt not observed ^ Hapidly moving, vividly colored ® Rapidly moving, the ourtams m W 

aae mtensely violet at lower nm ^ Lower run red • Forming half of a corona, radiation-pomt not noted 'Radiation-pomt d » 66®, 
a *» 2*^ 2(P, lower runs of curtains red 
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Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1928 

A 

m 




o 

1923 

h 

m 




0 

Nov 1 

16 

00- \ 

Q 




Nov 10 

20 

00 

0 




1 

23 

00 / 





10 

22 

00 

0 




2 

17 

30 

C 

3 

ESE-WNW 


11 

0 

40 

A 

2 

E-Z-W 

90 

2 

18 

00 

C 

2 

Near zemth 


11 

3 

00 

Cs 

1 

E-N-W 

20 

2 

20 

00 

C 

2 

SE-Z-NW 

90 

11 

3 

30 

Sa 

2 

NE 


3 

18 

00 

A 

2 

E-NW 

20 

11 

3 

55 

0 




3 

18 

55 

C 

2 

E-NW 

15 

12 

1 

30 

c 

1 

E-N-W 

35 

3 

20 

00 

zc 

2 

E-NW 

10 

12 

2 

00 

Q 

2 

N sky 


, 3 

21 

45 

C.Ceo 

2 

ESE-S-WNW 

30-90 

12 

2 

30-\ 




3 

22 

00 

c 

3 

E 

30 

12 

6 

00 / 

u 




3 

23 

00 

0 




13 


45 


2 

N 

30 

4 

0 

00 

c 

1 

E 

15 

5 

1 Co^ 

2 

Near zemth 

4 

0 

30 

c 

2 

E 

10 

13 

6 

00 

/ Ss 

2 

N-Z 


4 

1 

00 

0 




1 A 

2 

SE-WNW 

30 

4 

1 

30 

A 

1 

N 

10 

13 

18 

00 

0 




4 

2 

00- \ 

0 




13 

20 

10 

A 

3 

ESE-NW 

45 

4 

4 

00 / 




13 

21 

10 

A 

2 

ESE-Z-NW 

90 

4 

4 

30 

0 




13 

22 

00 

C 

3 

ESE-S-WNW 

60 

4 

6 

00 

c 

1 

E-N 

15 

13 

22 

30 


3 

ESE-Z-WNW 

90 

4 

6 

30 

0 




1 C 

2 

ESE-S-WNW 


6 

0 

00 

0 

1 



13 

23 

00 

A8,Cs 

3 

ESE-WNW 

60 

6 

0 

30 

A 

1 

S-NW 


13 

23 

30 

ASf Cs 

3 

ESE-WNW 

60 

5 

3 

00 

0 







' Cs 

2 

E-NW 

45 

6 

5 

1 

2 

30 

00 

0 

0 




14 

0 

30 

J C' 

1 ^ 

2 

1 

w.s 

SE-W 

20 

5 

17 

00-\ 

Q 








2 

ESE 

6-90 

5 

21 

00 / 








Cs 

2 

E-NW 

30,46 

5 

22 

00 

c 

2 

NE-NW 


14 

1 

00 


1 

SE-W 

20 

6 

22 

30 

c 

2 

NE-NW 





8s 

2 

ESE 

5-90 

5 

23 

00 

c 

2 

NE-NW 


14 


00 

I ^ 

1 

E-S-W 

26 

5 

23 

30 

c 

2 

NE-NW 


z 

\2C 

2 

NW 


6 

6 

0 

00 

30 

i ^ 

2 

NE-NW 


14 

4 

00 

0 




0 

1 0 
c 

2 

3 

NW 

E-NNW 

15 

14 

14 

4 

5 

35-\ 
00 / 

A 

1 

E-S-WSW 

30 

6 


00 

/ 

2 

NNW 

10 

14 

6 

30 

G 

1 

WNW 



\ ^ 

2 

E 


14 

17 

00 

0 




6 

1 

30 

/ Cs 

1 

E-NW 


14 

18 

00 

0 




X 

\0 

2 

z-w 

90-60 

14 . 

19 

30 

G 

1 

Near zemth 

90 

6 

2 

00 

0 




14 

21 

00 

A 

3 

ESE-NW 


6 

6 

18 

20 

00-\ 
00 / 

0 




14 

22 

00 

a 

1 

2 

E-N 

NW 

15 

20 

6 

22 

00 

c 

2 

E-NNW 

15 

14 

22 

30 

0 

1 

ESE-NW 

15 

6 

22 

30 

A 

1 

SE-NW 

30 

14 

23 

00 

Q 

1 

ESE-NW 

16 

0 

23 

00 


2 

ESE-S-WNW 

80 

35 

0 

00 

0 

1 

ESE-NW 

15 

\ 

2 

ESE-N-WNW 

SO 

16 

2 

00 

A 

1 

NE-N 

20 

(> 

7 

23 

0 

30 

00 

(' 

1 1 

i 

SE-N-NW 

SE-N-NW 

35 

36 

15 

2 

15 

/ 0 
\ 8s 

1 

2 

WNW 



1 

2 

W-NW 

oa45 

16 

3 

00 

8s 

2 

WNW 


7 

1 

00 

Cs 

2 

E 

45 

16 

3 

15 

0 




7 


00 

a 

2 

Near zonith 


16 

4 

00-\ 



NW 


7 

2 

15 

A 

1 

E-W 

40 

36 

4 

15 / 

0 

1 


7 

2 

45 

A 

2 

E-W 

40 

16 

22 

30 

Cs 

1 

N sky 

0-90 

7 

3 

00 

A 

2 

E-W 

40 

16 

23 

50 

0 

2 

N sky 


7 

3 

30 

A 

2 

E-W 

30 

17 

n 

30 

fSs 

3 

Near zenith 


7 

4 

00 

A 

2 

E-W 

30 

u 

\ A 

2 

SSW-NNW 

60 

7 

id. 

30 

/ A 

2 

E-N-W 

40 

17 


00 

/ c 

3 

SE-N-NNW 


# 


\ ^ 

2 

E-S-W 

60 

1 

1 A 

3 

SSE-S-NW 

30 

7 


00 

/ ^ 

2 

E-N-W 

40 

17 

1 

30 

As 

2 

E-W 

60-90 

I 

O 

1 -4 

2 

E-S-W 

50 

17 

2 

00 

As 

2 

E-W 

60-90 

7 

5 

30 

0 







A 

2 

SE-NW 

26 

7 

G 

00 

0 




17 

2 

30 

Cs 

2 

E,SE,N 

0-80 

8 

23 

00 

A 

1 

E-S-W 

30 




88 

2 

E,SE 


10 

3 

00 

A 

1 

E 


17 

3 

00 

C 

2 

NNW 

30 

10 

4 

10 

0 

2 

All sky 

0-90 

17 

3 

30 

A 

1 

E-Z-W 

90 

10 

4 

30 

0 




17 

4 

00 

G 

1 

NW 

30 

10 

5 

00 

0 




17 

18 

00 

0 





® Radiation-pomt 5= 66®, OCP 


^ Radiation-point 5 =» 67®, a =» 9^ 30“ 
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Maud Expeditioj^ Results, 1918-1925 

Table 66 — Observations of Aurora Borealis, September 19BS to March 19^4 — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

D 


Form 

Inten- 

sity 

Position 

Altitude 

ms 

h 

m 




o 

ms 

h 

m 




0 

Nov 17 

20 

00 

A 

2 

NE-NNW 

10 

Dec 4 

4 

30 

G 

1 

E 


17 

18 

22 

0 

00-\ 
00 / 

C 

2 

SE-NE-NW 

30 

4 

4 

18 

19 

26 

15-\ 

2A 

A 

2 

2 

ENE-N-WNW 
E-Z— W 

10,30 

90 

18 


30 

i ^ 

2 

E-NW 

16 

4 

19 

35 / 

C 

2 

E-Z-W 

90 

u 


1 

E-Z-W 

90 

4 

20 

00 


2 

SE-W,SE-N 

30 

18 

1 

00 

/ ^ 

2 

E-NW 

15 

4 

21 

00 

3C 

2 

NE-Z-SW 

60,90,60 

JL 

i ^ 

1 

E-Z-W 

90 


22 

22 

0 ^ o 
o o 

/2C' 

2 

ENE-N 

10,18 

18 

18 

1 

2 

o o 

CO o 

a 

2 

E-NW 

16 


1 Sa 

j Ca 

2 

2 

E-Z 

NE-NW 

0-90 

16-30 

18 

18 

00-\ 

n 




4 

1 Sa 

2 

E 

45 

18 

23 

00 / 

U 





23 

00 

1 A 

2 

ESE-NW 

15 

19 

4 

00-\ 

n 




4 

\ Ca 

2 

AUsky 


19 

6 

00 / 





A 

23 

30 

j Ca 

2 

E,S 

30 

19 

16 

00-\ 

n 




4 

\ Sa 

2 

E,S 

60 

19 

24 

00 / 





6 


00 

} Ca 

2 

N.E,S 

30 

20 

2 

00-\ 

n 




u 

\ Sa 

2 

E,S 

60 

20 

6 

00 / 





5 

2 

00 

A 

2 

E-Z-W 

90 

21 

0 

00-1 

n 





2 

30 

( A 

2 

E-Z-W 

90 

21 

2 

00 ; 





o 

[ A 

2 

SSE 

6 

22 

22 

00 

0 




5 

3 

00 

0 




22 

22 

35 

C 

2 

E-N-WNW 

35 

6 

3 

30 

0 




22 

22 

60 

C 

2 

E-N-WNW 

16 

6 

4 

00 

/ ^ 

2 

E-Z-W 

90 

23 

2 

10 

C 

1 

N 

15 

1 ^ 

2 

SSE 

5 

28 

2 

30 

0 




5 

4 

30-\ 





23 

3 

20 

s 

2 

NE 


5 

6 

00 / 

u 




28 

18 

20 

A 

1 

ESE-NW 

30 

6 

0 

10 

C 

2 

N sky 

20 

30 

0 

00 

C 

2 

N 


6 

0 

30 

c 

2 

N sky 

30 

30 

0 

10 

c 

2 

All sky 

0-90 

6 

1 

00 

c 

2 

E-Z-W 

90 




' c 

2 

NW 

20 

6 


30 

! ^ 

2 

E-Z-W 

90 

80 

0 

16 

• A 

2 

NE-Z-NW 

90 

1 

1 0 

1 

WNW-Z 

70 




0 

2 

Near zenith 

30-90-30 

6 

2 

00 

c 

2 

E-Z-W 

90 

30 

0 

20 

0 

1 

Near zenith 

80-90—80 

6 

2 

30 

c 

3 

E-S-WNW 

70 

30 

0 

45 

0 




6 

3 

00 

c 

2 

All sky 

0-90 

30 

1 

15--I 

Q 




6 

3 

30 

Ca 

3 

All sky 

0-90 

30 

2 

00 / 





6 

3 

40 

Ca 

2 

All sky 

0-90 

30 

19 

35 

Cs 

2 

ENE-NNW 

30 

6 

A 

00 

! ^ 

2 

NE-NW 

10 

30 

22 

30 

Ca 

2 

E-S-W 

80 

4 

1 0 

2 

S sky 

10-80 

30 

23 

00 

Ca 

2 

All sky 

0-90 

6 

4 

80 

2C 

2 

N,E 


30 

23 

30 

0 




6 

6 

00 

G 

2 

Around horizon 

15-20 

Deo 1 

0 

00 

C 

2 

ENE-N 

10 

6 


30 

/ ^ 

2 

NE-NW 

16 

1 

3 

10 

C 

1 

NE 

0-? 

o 

1 0 

2 

S sky 

20 

1 

3 

25 

0 




6 

6 

00 

G 

2 

E-SE 

10 

1 

4 

00- \ 

0 




6 

22 

15 

G 

2 

N sky 


1 

6 

00 / 





6 

22 

35 

/ Ca 

2 

WNW-N 

35 

1 

22 

00 

c 

1 

NE-N 


1 d 

2 

Z 


2 

23 

30 

A 

1 

NE 

10 

6 

23 

30 

G 

2 

N sky 


2 

23 

65 

Ca 

1 

E-N-W 

15-18 

*6 

23 

40 

0 



3 

1 

00-\ 

Q 




6 

23 

60 

A 

2 

E-Z-W 

90 

3 

2 

00 / 





7 

0 

00 

Aa 

2 

E-Z W 

70-90-70 

3 

18 

00 

0 




7 

0 

30 

Aa,C 

2 

E-Z-W 

70-90-70 

3 

19 

30 

A 

2 

ENE-N-NW 

6 

ir 


00 

/ Ca 

2 

E-W 


3 

20 

00 

A 

2 

ENE-N-NW 

7 

7 

1 

\ Sa 

3 

E-Z 

0-90 

3 

20 

30 

A 

2 

ENE-N-NW 

10 

7 

1 

30-\ 



E-NW 


3 

23 

00 

C 

1 

ESE-NW 

15 

7 

2 

00 / 

c 

2 


3 

23 

30 

A 

2 

E-Z-W 

90 

<7 

o 

20-\ 
00 / 


2 

E-NW-W 


4 

0 

00 

A 

2 

E-NW 


t 

A 

o 


1 

All sky 


4 

0 

30 

Ca 

2 

NE-NW 

18 

7 

O 


1 

All sky 

0-90 

4 

1 

00 

Ca 

2 

N-NNE 

30 

7 

4 

00 

0 



4 

1 

30 

Ca 

2 

N,NNE 

30 

8 

0 

30 

A 

2 

ENE-NNW 

30 




f3(7 

2 

NW.N,E 

10,25,16 

8 

1 

00 

0 




4 

2 

00 

' A 

2 

E,S-W 

20 

8 

2 

00 

G 

2 

E-NW 

76 




8a 

2 

E,SE-Z 

0-90 

8 

2 

30 

C 

2 

N 

30 

4 

2 

16 

\ ^ 

2 

W 


8 

4. 

10 

1 ^ 

1 

NNE-W 

30 



1 A 

2 

E-S-WSW 

15 


1 

1 

All sky 

0-90 

4 

2 

45 

G 

2 

E-S-WSW 

6-70 

8 

4 

30 

0 



4 

3 

16 

G 

2 

E-S-WSW 

5-60 

8 

6 

00 

A 

1 

N 

* 20 

4 

4 

00 

G 

2 

E-S-WSW 

6-90 

8 

22 

00 

Ca 

2 

E-N 

10 
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IIIIIQIIIIII^ 


Form 

Inten- 

sity 



Date 

LMT 

Form 

Inten- 

sity 

Position 


ms 

h 

m 




o 

ms 

h 

m 




o 

Dec 8 

22 

30 

0 




Deo 12 

2 

00 

A 

1 

E-S-W 

35 

8 

23 

00 

Cs 

2 

N,E 

16 

12 

4 

00- \ 





8 

23 

30 

0 

2 

SE-Z 

0-90 

12 

6 

00 / 

U 




9 

0 

00 


1 

Z 

90 

12 

18 

00 

A 

2 

N 



C 

2 

ENE-N 

10 

12 

20 

00 

A 

1 

SE-NW 


9 

9 

4 

6 

00 

00 / 

0 




12 

22 

00 

{« 

3 

3 

E-NW 

ESE-SSE 

60 

45 

9 

23 

00 

Cs 

2 

N 

36 

12 

22 

30-\ 

/ Cs 

3 

NE-NW 


10 

0 

20 

C 

1 

E-Z-W 

90 

12 

23 

00 / 

\ 0 

2 

E.Ssky 


10 


00 


2 

E-Z-W 

90 

12 

23 

30 

G 

2 

N.Esky 



0 

2 

E-S-W 

80 




' Ca 

2 

NE-W 


10 

1 

30 

G 

2 

AUsky 

0-90 

13 

0 

00 


2 

SE-S-WSW 

30 

10 

2 

00 

0 

2 

N sky 





0 

1 

E.Z 


10 

2 

30-\ 

A 


N 


13 

0 

45 

Cs 

2 

E.N.Z 


10 

3 

30 / 


i 


13 


05 

[ A 

1 

E-S-W 

25 

10 

8 

00 

C8,Co 

2 

ESE-S-W 

90 

JO 

l G 

1 

N sky 


10 

20 

00 

Cfi 

2 

E-W 

28 

13 

2 

30 

G 

1 

N sky 


10 

22 

00 

if 

2 

2 

NE-NNW 

Z 

20-25 

13 

3 

00 

( ^ 

2 

1 

W 

N sky 


10 

22 

36 

c 

3 

NE-NW 

20 

13 

3 

30 

A 

1 

E-W 

25 

10 

23 

00 

C‘ 

4 

NE-NW 

20 

13 

3 

66 

0 

2 

Nsky 


10 

23 

30 

c 

1 

NE-NW 

20 

13 

4 

30 ' 





10 

23 

66 

c 

2 

NE-NNW 

35 

13 

5 

00 ' 

A 

2 

E-S-W 

15 

11 

0 

30 

c 

2 

NNE-Z-NNW 

90 

13 

5 

30 





11 

1 

00 

c 

2 

SE-Z-NW 

90 

13 

& 

00 





11 

1 

30 

Cc/‘ 

2 

All sky 


13 

6 

30 

G 

1 

All sky 

0-90 

11 

2 

00 

G 

1 

AUsky 


13 

7 

00 





11 

<> 

30 

(20 

2 

ENE-NW 

10 

13 

23 

00 

G 

2 

Z 


40 

\ Cf 

2 

E,S,W 


14 

0 

00 

G 

2 

All sky 


11 

3 

00 

G 

2 

E sljy 

30 

14 


30 

1 ^ 

1 

NE-WNW 

20 

11 

3 

30 

G 

1 

E-S 


u 

u 

2 

S.Esky 


11 

A 

00 

/ ^ 

2 

E-S-W 

20 

14 

1 

00 

C 

2 

NE-WNW 

20 

% 

\ ^ 

2 

NE 


14 

1 

30 

0 








2 

N sky 

60-70 

14 

2 

00 

G 

1 

E 


11 

A 

30 

J ^ 

2 

E,W 

10 

14 

2 

S0-\ 

r\ 





1 ^ 

1 

ENE-Z-WSW 

90 

14 1 

3 

30 / 

w 







1 ^ 

1 

E-S-SW 

10 

14 

A 

30 

/ Ss 

2 

W 


11 

6 

00 

A 

1 

ENE-Z-WSW 

90 

4 

\ 0 

2 

Ssky 


11 

6 

30 

A 

1 

E-S-SW 

10 

14 

5 

00 

G 

1 

S sky 





A 

3 

ENE-Z-WSW 

90 

14 

5 

30 

G 

1 

S sky 


11 

0 

00 

A 

2 

E-S-SW 

10 

14 

0 

00 ' 









2 

N sky 

60-70 

14 

6 

30 • 

Q 

1 

All sky 

0-90 

11 

6 

30 

1 A 

4 

ENE-Z-WSW 

90 

14 

7 

00 





1 ^ 

3 

Nsky 


14 

20 

OO 

G 

2 

S sky 

0-90 

11 

i-r 

00 

/ ^ 

3 

ENE-Z-WSW 

90 

14 

22 

00 

0 

2 

E-NNW 

60 

1 

1 ^ 

3 

N sky 


14 

23 

00 

G 

2 

Ssky 


11 

7 

30 

/ ^ 

1 ^ 

2 

2 

ENE-Z-WSW 

N sky 


14 

23 

30 

{% 

1 

2 

NE 

Z 

26 

11 

8 

00 

/ G 

2 

AU sky 

0-90 

16 

0 

00 

G 

2 

Z.Ssky 


1 A 

2 

E-Z-W 

90 

16 

2 

30 

A 

1 

E-S-W 

26 

11 

10 

00 





15 

3 

00 

A 

1 

E-S-W 

26 

11 

18 

00- V 

0 




15 

3 

30 

O 

2 

NE 


11 

20 

00 





15 

4 

00 

A 

1 

E-S-W 

26 

11 

21 

16 

{i 

2 

2 

NE-W 

NE 

60 

15 

15 

22 

22 

00 

30-\ 

C 

1 

E 


11 

22 

00 

2A 

2 

E-NW 

20.45 

15 

23 

30 / 





11 

11 

22 

23 

30-\ 
00 / 

C,S8 

2 

E,NW-Z 

0-90 

16 

16 

0 

2 

00-\ 
00 / 

0 




12 

0 

00 

C,S8 

2 

E,NW-Z 

0-90 

17 

3 

00 

A 

1 

ENE-NW 

20 





2 

SE-S-SW 

30 

17 

3 

30- \ 

n 




12 

0 

30 


2 

NE-NW 

16 

17 

6 

00 / 









2 

W 


17 

19 

00-1 





12 

i 

00 

j 08 

2 

SE 

Low 

17 

23 

30 / 





1 


2 

ESE-Z-NW 

90 

18 

0 

00 

A 

1 

E-N-W 

60 

12 

1 

30 

A 

2 

ESE-Z-NW 

90 

18 

0 

35 

A 

1 

N 

20 


* Lower rim molet * Radiation-pomt 5 *67®, a “6^ 00“ 
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Maud Expedition Results, 1918-1925 

Table 66 — Observations of Aurora Borealis ^ September 1923 to March 1924 — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1923 

h 

m 




o 

1924 

h m 




o 

Dec 18 

1 

00 \ 





Jan 1 

2 00 

0 




18 

1 

20 1 





1 

2 30 





18 

2 

00 f 

0 




1 

3 00 • 

A 

2 

E-Z-W 

90 

18 

2 

30 I 





1 

3 30 . 





18 

3 

00 

A 

1 

NNW 


1 

4 00 

A 

2 

E-S-W 

60 

18 

3 

30-\ 





2 

22 00 

C 

2 

E 


18 

6 

00 / 

0 




2 

23 00 

A 

2 

NE-NW 

30 

18 

18 

00"-\ 





3 

0 00 

G 

2 

All sky 


19 

1 

30 / 

0 




3 

0 30 

C 

1 

E-N-NW 

33 

19 

2 

00 

Cs 

2 

ese-z-wnw 

86,90,85 

3 

1 10-\ 

c 

2 

E-N-NW 

33 

19 

2 

30 

C 

1 

NW 

80 

3 

2 30 J 



19 

3 

00-\ 





3 

3 00 

/ Ss 

2 

Near zenith 


19 

4 

00 / 

0 




0 

1 

All sky 


19 

18 

00-\ 





3 

3 30 

G 

1 

S sky 


19 

22 

00 / 

u 




3 

4 30 

G 

2 

S,E sky 


19 

22 

30 

A 

1 

E-N-W 

70 

3 

5 00 

1 ® 

2 

S,Esky 


20 

4 

10 \ 



NE 

40 

\ Cs 

2 

NW 

10,30 

20 

4 

30 / 

0 

1 

3 

6 30 

A 

1 

E-N-NW 

15 

20 

18 

00-\ 





3 

17 00 

A 

2 

N 

10 

20 

24 

00 / 

u 




3 

18 00 

A 

2 

E-N-W 

60 

21 

1 

00 

C 

2 

E-^W 

90 

3 

20 00 

A 

2 

ENE-NNW-W 

30 

21 

2 

00 

c 

2 

NW 

46 


22 00 

I ^ 

3 

NE-Z-W 

90 

21 

2 

30 

0 




3 

[ Cs 

1 

NE-W 

30 

21 

4 

00- \ 





3 

22 30 

G 

1 

All sky 


21 

6 

00 / 

u 




3 

23 10 

( ^ 

3 

NE-W 

36 

21 

22 

30 

c 

1 

E 

30 

l G 

2 

Z,S sky 


22 

1 

00 

c 

1 

NNE 

16 

3 

23 60 

Cs 

3 

N,W,E 


23 

22 

00-\ 





4 

1 00 

Cs,Co‘ 

3 

All slty 


23 

24 

00 / 

u 




4 

2 16 

c 

1 

W 


24 

22 

00 

c 

2 

W,NW 

10-16 

4 

22 00-\ 

Cs 

3 

ESE-Z-WNW 

90,60 

24 

23 

00 

Cs 

2 

SE,W,SW 

10-26 

4 

24 00 / 

As 

2 

ESE-Z-WNW 

90,60 

26 

0 

00- \ 





0 30 

/ Cs 

2 

NB-N-NW 

10 

25 

1 

00 / 

o 




5 


2 

E-S-NW 

15 

25 

1 

30 \ 

Cs 


E,W 


6 

1 00 

A 

2 

E-S-NW 

16 

25 

2 

00 / 

1 


5 

1 30 

G 

1 

NNE-NW 


25 

2 

30-\ 

r\ 




5 

2 00 

0 




25 

4 

00 J 

U 




5 

4 30 

0 




26 

22 

00 

{2 

2 

2 

ENE 

E-Z-W 

90 

5 

5 

22 00 \ 
22 30 / 

A 

2 

NE-WNW 

20 

26 

22 

30 

G 

2 

N sky 


e 

23 00 

23 30 

f ^ 

2 

NE-WNW 

20 

20 

23 

00 

/ Cs 

1 G 

1 

2 

SW 

E 

35 

O 

c 

1 G 
j Cs 

2 

2 

E 

E,NW 

30 

26 

23 

30 

0 

1 



0 

1 ^ 

2 

N-WNW 

20 

26 

23 

56 

C 

1 

ENE-N-W 

40 

0 

0 00 

/ G 

2 

ENE-NW 

20 

27 


25 


1 

W 


\ ^ 

2 

ENE-NW 

30 

u 

\ ^‘5 

2 

NE 


6 

1 00 

A 

2 

N 

20 

27 

1 

00- \ 

r\ 




6 

2 36 

f A 

2 

E-Z-WNW 

90 

27 

4 

00 / 

U 




{ A 

2 

NE-WNW 

30 


22 

00 

c 

1 

SE-Z-NW 

90 

6 

3 00 V 





28 

22 

30 

/ C 

1 

SE-NW 

76 

6 

3 30 \ 

G 

1 

N sky 

00 

1 0 

1 

NE-NW 

30 

6 

3 66 j 





28 

23 

00 

C 

3 

E-N-W 

36 

6 

6 16 

G 

2 

N sky 

60 

28 

23 

30 

I ^ 

3 

NE-Z-W 

90 

6 

22 00 

C 

2 

NW-NE 

46 

1 C 

2 

S-W 


6 

23 00 

C 

1 

N 


29 

0 

00 

c 

2 

s,w 


7 

0 00 

A 

2 

N 

10 

29 

o 

30 

1 ^ 

2 

AUsky 


7 

0 30 

Cs 

3 

ENE-N 

20,60 

A 

1 

3 

NNW 

15 

7 

1 00 

G 

3 

N 


29 

3 

00 

0 




7 

1 30 

/ G 

2 

N 

25 

29 

3 

30 

c 

2 

E-NNW 

60 

1 

\ G 

2 

Z 

90 

29 

29 

3 

6 

50-1 
00 / 

0 




7 

2 00 

! G 

1 G 

2 

2 

NE-W 

20 

29 

22 

00 

c 

2 

E 


7 

2 30 

j 8s 

2 

NE-W 

0-90 

29 

23 

00 

G 

2 

All sky 


4 

1 G 

2 

NE-W 

0-90 

1924 







7 

3 00 

A 

1 

NE-W 


Jan 1 

0 


. c 

2 

W,NW 

16 

7 

4 00 

A 

1 

E-NW 

36 

1 

1 

00 ; 



7 

4 30 

( ^ 

2 

S-WNW 

16 

1 

1 

30 

/ Cs 
\ A 

2 

1 

W,NW 

NE-NNW 

16 

30 


1 G 

2 

E sky 



* Radiation-point 8 « 66°, a = 7^ 10“ 
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Table 66 — Ohservahom of Awora Borealis , September 19^8 to March 1984 — Continued 
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Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1984 

h 

m 




o 

1924 

h 

m 




0 

Jan 7 

5 

00 

a 

2 

2 

S-WNW 

E sky 

15 

Jan 11 
11 

1 

1 

00-\ 
30 / 

G 

2 

S sky 


7 

7 

5 

ii 

30 \ 
00 / 

G 

1 

E sky 


11 

2 

00 

j As 
\ ^ 

3 

2 

E-S-W 

SE-S-SW 

90-60 

10 

7 

22 

00 

A 

2 

E-Z-WNW 

90 

11 


30 

j As 

3 

ESE-Z-WSW 

60-90-60 

7 

22 

30 

/ A 

2 

E-Z-WNW 

90 

Jt 

\ Ss 

3 

N sky 



1 

3 

NE 


11 

3 

00 

A 

1 

ESE-Z-WNW 

90 




c 

2 

NE-SW 

36 

11 


00 

! G 

2 

ESE 


7 

23 

00 

- Co 

1 

Near zemth 


4 

1 c 

2 

ESE-Z-WNW 

90 




. 0 

2 

E 


11 

4 

30 

Ss 

2 

ENE-Z 


7 

23 

30 

1 ^ 

\ Ss 

2 

2 

ENE-NW 

S sky 

20 

11 

11 

6 

6 

00-\ 
00 / 

G 

2 

E-S 


7 

23 

66 

G 

1 

N sky 


11 

22 

00 

0 




8 

8 

0 

1 

00-\ 
30 / 

A 

1 

SE-Z^NW 

90 

12 

12 

1 

2 

30 \ 
00 J 

C 

2 

ENE-WSW 


8 

2 

00 ^ 

C 

1 

SE-Z-NW 

90 

12 

2 

VV J 

30 

Cs 

2 

S,Wsky 


8 

8 

2 

4 

30-\ 
00 / 

G,S8 

2 

SE-S-NW 

45 

12 

3 

00 

/ A 

1 Ca 

2 

2 

E-WSW 

W,NW 

10 

8 

8 

4 

4 

16— \ 
30 / 

As 

2 

E-S“W 

90-0 

12 

12 

3 

4 

30 \ 
00 / 

A 

2 

E-WSW 

10 

8 

5 

00 

0 




12 

6 

00-\ 





8 

8 

5 

6 

30 \ 
00 / 

G 

1 

NW 

15 

12 

12 

7 

8 

00 / 
00 

u 

G 

2 

S-SW 


8 

8 

22 

22 

00 

30 

As 

G 

2 

1 

SE-N-NW 

E 

GO 

12 

12 

22 

22 

00-\ 
30 / 

A 

2 

ESE-NW 

45 

8 

8 

23 

23 

00-\ 
30 / 

0 




12 

12 

23 

23 

00 \ 
30 / 

As 

1 

ESE-N-NW 

60-90 

9 

0 

00 

C 

1 

NE-Z-SW 

90 

13 

0 

00 

C 

2 

E-NW 

40 

9 

0 

30 

C 

2 

E 

20 




' A 

2 

NE-NW 

30 

9 

1 

00-\ 





13 

0 

30 

0 

2 

W 


9 

2 

00 / 








. 

2 

SE-Z 

0-90 

9 

3 

00 

G 

1 

E 


13 

1 

00 

A 

1 

NE-NW 

30 

9 

4 

00 

0 




13 


30 

I ^ 

3 

E-Z-W 

90 

9 

4 

30 

G 

1 

W 


1 

\ Cs 

2 

NW 


9 

6 

00 

As 

2 

E-S-W 

90-30 

13 

2 

00 

c 

2 

E-WNW 

36 

9 

9 

9 

G 

8 

20 

00-\ 
00 / 
00 

As 

1 0 

1 

E-S-W 

90-30 

13 

13 

13 

3 

4 
4 

00 

00 \ 
36 / 

G 

0 

2 

2 

NW 

AU sky 


9 

22 

00 


2 

E-S-W 

46 

13 

5 

05 

0 



60 \ 

9 

22 

30 

If ^ 

2 

E-S-W 

46 

13 

6 

36 

A 

1 

NE-N-WSW 

1 c 

2 

ENE,N 

0-90 

13 

6 

00 

G 

1 

NE 


9 

23 

00 

A 

2 

E-S-W 

15 

13 


30 

1 ^ 

1 

NE 


9 

23 

30 


2 

E-Z-W 

90 

t> 

1 0 

1 

W 

Low 

1 A 

2 

NE-NW 

20 

13 

7 

00 

0 






‘ 

A 

2 

E-Z-W 

90 

13 

22 

00-\ 

0 




XO 

0 

00 

■ A 

2 

NE-NW 

20 

14 

8 

00 / 







1 

1 

ESE-S-WS\V 

20 

14 

15 

00— \ 

0 




XO 

<> 

00 

1 

3 

NE-N-W 

20 

14 

24 

00 / 






1 

S sky 


15 

2 

00 \ 

0 




XO 

2 

30 

a 

1 

S sky 


X5 

2 

30 J 




10 

i 

00 

0 




15 

3 

00 

a 

2 

WNW 


10 

3 

30 

c 

2 

E-W 

40 

15 

3 

30-\ 

0 




10 

4 

00 

1 ^ 

1 

NE-NW 

25 

16 

6 

00 / 




1 

1 

Ssky 


16 

16 

00-1 

r\ 




10 

4 

30 





16 

20 

30 / 

\J 




10 

5 

00 





16 

23 

00 

A 

1 

NE-N-WNW 

30 

10 

6 

30 

G 

1 

N,E,Z,S 


16 

23 

30 

C 

1 

ENE-N-W 

60 

10 

6 

00 





16 

0 


C 

2 

ENE-Z-W 

60-90-60 

10 

8 

00 





16 


30 

G 

2 

NNE,WNW 


10 

22 

00 

/ Cs 

2 

AU sky 


16 

1 


Ss 

1 

WNW 


\ As 

2 

All sky 


16 

1 

30 

Cs 

2 

N sky 


10 

23 

00 

/ Cs 

2 

AUsky 


16 

2 

30 

a 


NE-NW 

15 

{ As 

2 

All sky 


16 

3 

EB 

r% 




11 


10 

I c 

3 

ENE-SW 

70 

16 

4 

EB 

\J 




u 

\2il 

1 

ENE-SW 

10,16 

16 

6 


c 


Z 


11 

0 

36 

/ C' 

1 G 

2 

2 

W 


16 

6 

■ 

As 

2 

E-Z-W 

90 
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Matjd Expedition Results, 1918-1925 

Table 66 — Ohs&rvatiom of Aurora Boreahs, September 192S to Maich 1924 — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1924 

h 

m 




o 

1924 

h 

m 




o 

Jan 16 

6 

30 

fZA 
\ fis 

2 

2 

E,N,W 

Z 

10 

90 

Jan 27 

22 

00 


2 

2 

E-Z-W 

E-Z-W" 

90 

90 

16 

7 

00 

As 

2 

E-Z-W 

90 

27 

23 

00 

3A 

1 

N 

30 

16 

8 

00 

/ As 

2 

E-Z-W 

40-90-40 

28 

22 

00 

C 

2 

E-Z-W 

90 

\ 0 

2 

All sky 


28 

22 

30 

[ ^ 

2 

E-Z-W 


16 

18 

00-\ 

n 




i -A 

2 

E-W 


16 

20 

00 / 





28 

23 

30 

OnerccLst 




16 

22 

00 

ZC 

1 

ENE-N-WNW 

26-65 

29 

20 

00 

A 

2 

E-N-W 

50 

16 

22 

30 

izc 

\ Ss 

2 

3 

ENE-N~WNW 

N 

26-65 

5-10 

29 

22 

00 

f C 

1 ® 

2 

2 

NE-N-W 

SW,S sky 

15 

50 





3 

N 

8 

29 

22 

30 

I ^ 

2 

NE,NW 


16 

23 

00 

\c 

2 

ENE-N-W 

60 

1 G 

2 

AUsky 





Cai^ 

1 

Near zemth 


29 

23 

00 

G 

X 

AUsky 


16 

23 

30 

C 

2 

NE-NW 

10 

29 

23 

30 

G 

1 

N,E,Z 





' c® 

3 

40®S-Z-NE 

90 

30 

0 

00 

G 

1 

SE,N,E,2 


17 

0 

00 


2 

W 

10 

30 

1 

00 

G 

2 

SE 

20 




. 5s 

2 

0-Z 

90 

30 

2 

00 

C 

2 

ESE-S-WSW 

80-46 

17 

0 

30 

c 

1 

NE-E 

Low 

30 

2 

15 

C 

3 

E-N-W 

60 

17 

1 

00 

A 

1 

NE-WNW 

15 

30 


30 


1 

E-N-W 

60 

17 

1 

30-\ 

Q 




2 

1 C 

2 

WNW 

30 

17 

2 

00 / 





30 

3 

00 

A 

1 

E-z-wns[w 

90 

22 

Q 

15 

( ^ 

1 

E 

10 

30 

3 

30 

Ss 

2 

NE,W 



1 -S- 

2 

Z 


30 

4 

00 

G 

2 

Around horizon 


22 

0 

45 

5s 

2 

NE 

Low 

30 

5 

10 

Co^ 

2 

Z 


22 

1 

30 

C 

2 

NW sky 

30-90 

30 

5 

30 \ 

Co 


Z 


22 

2 

00 

c 

1 

NW 

30 

30 

6 

00 / 

1 


22 

22 

2 

8 

36~\ 
00 / 

0 




30 

30 

18 

20 

00 \ 
00 / 

A 

2 

E-N-W 

30 

22 

16 

00-\ 

Q 




30 

22 

00 

G 

2 

AUsky 


22 

22 

00 ; 





31 


10 

/ A 

2 

E-S-W 

35 

23 

0 

40 

( 

3 

E-WSW 

30 

u 

1 ^ 

1 

NNE 



1 Ss 

2 

0— z 

90 

31 


35 

I A 

2 

E-S-W 

35 

23 

1 

30 

( c 

1 

E-WSW 

30 

u 

1 A 

2 

NNE-N-W 

35 


\ Ss 

2 

W 


31 


00 

} A 

2 

E-Z-WNW 

90 

23 

2 

00 

c 

1 

W 

16 

1 

1 A 

1 

E-S-SW 

20 

23 

2 

30 

c 

2 

ENE-Z-WNW 

90 

31 

1 

30 

j A 

1 

NE-NNW 

26 

23 

3 

00-\ 

0 




X 

1 ^ 

1 

ESE 


23 

4 

00 J 





31 

I 

55 

/ ^ 

2 

N-Z 

0-90 

23 

4 

30 

c 

2 

WNW 

15 

X 

\ G' 

1 

All sky 


23 

22 

00 

A 

2 

ENE-Z-WSW 

90 

31 

2 

30 

G 

2 

E,N,W,S 


23 

22 

10 

\ Ss 

1 

2 

N 

N 

26 

31 

31 

3 

4 

00 

00 

G 

A 

1 

2 

S 

ENE-N-W 

60 

23 

22 

36 

J2A 

1 

E-N-W 

15,35 

31 

4 

30 

A 

2 

E-Z-W 

90 

1 ^ 

1 

NW 

20 

31 

6 

00 

A 

1 

NE-NW 

60 




C 

2 

Z 


31 

5 

30 

G 

1 

ENE 

30 

23 

23 

06 

A 

2 

NE-NW 

40 

31 

6 

00 

G 

2 

E-S 






1 

All sky 


31 

7 

00 

G 

1 

E-W 


23 

23 

36 

C« 

3 

All sky 


31 

22 

00- \ 





23 

23 

56 

c 

1 

N 

16 

31 

23 

30 J 

u 




24 

0 

20 

Ss 

1 

wsw 


Feb 1 

0 

00 

C 

1 

ESE-WSW 

50 

24 

0 

56 

c 

1 

w 

10 

1 

0 

30 

G 

1 

All sky 


24 

1 

30-\ 

0 




1 

1 

00-\ 




24 

2 

30 / 




1 

2 

00 / 

u 




24 

3 

00 

Ss 

1 

ENE-Z 

0-90 

1 

2 

30 

CSfSs 

1 

N sky 


24 

3 

30 

c 

2 

NW 


1 

3 

30 

C 

1 

NW 

15 

24 

4 

00 

A 

1 

E-SW 

15 

1 

A 

00 


2 

NW 


24 

22 

00-\ 

n 




1 


1 A 

1 

E-Z-W 

90 

24 

25 

24 

4 

00 ; 
30 

u 

G 

1 

NE 


1 

1 

18 

20 

00-^ 
00 ] 

A 

1 

ENE-N-WNW 

20 

25 

25 

20 

22 

00 

30 

C 

A 

2 

1 

E-N-NW 

E-N-W 

30 

35 

1 

1 

22 

24 

00-1 
00 J 

Cs 

2 

NE-WNW 

60 

25 

23 

00 


2 

E-Z-W 

90 

2 

0 

30 

Cs 

2 

NE-NW 

15 

\ 5s 

2 

S,E,Z 


9 

1 

00 

( Cs 

2 

NE-NW 

15 

26 

0 

00 

0 




Ja 

X 

1 0 

1 

ESE 


26 

18 

00 

0 




2 

1 

30 1 

> 0 

G 




26 

26 

20 

21 

00 \ 
00 / 

A 

2 

E-N-NW 

30 

2 

2 

2 

5 

00 ] 
30 

1 

N sky 



” Lower run red ** Radxation-point 5 = 69®, ct * 3^ 20“ ° Lower run red r Intense colors, red, green, and white ® Lower rim 

Radiation-point 5= 63®, o— 12^ 60“ 


red 
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Table 66 — Observations of Aurora Borealis, September 1923 to March 1924 — Continued 



Position Altitude 


E-W 

E-W 

NE 

ESE 

SE 

W 


ENE-W 


ENE-Z-WSW 
NE,E 
NE,E 
E— S 


E-N 

ENE-W 

E-NW 

E-NW 

E 

ENE-W 

E-Z 

E-S-W 

ENE-S-W 

ENE-S-W 

ENE 

E-Z-W 

All sky 

Z 


2 E-N-WNW 
2 All sky 

2 ENE-N-W 
2 E-Z-W 
2 SE-S-W 
2 ENE-S-W 
2 SE-S-W 


Z-E-Z 

ESE-S-SW 


E-Z-W 

E-N-WNW 

E-S-W 

E-NE 

E-Z-N-WSW 

E-Z-N-WSW 

E-S-W 

N sky 

E-S-WSW 

NE-N-NW 


N 


90,75 

60 

60 

15 

70-90-30 




e L M T Form 


7 21 20 

7 22 00 

7 23 00 

8 0 00 

8 0 30 

8 1 00 
8 1 30 

8 2 00 

8 2 30 

8 3 00 

8 3 30 

8 4 00 


8 4 30 


8 5 00 

8 6 00 

8 23 00 

8 23 30 

9 0 00 

9 22 00 

9 23 00 

9 23 30 

10 0 30 

10 1 00 


10 3 00 

10 4 00 

10 6 00 
14 2 45 

14 4 00 

14 4 30 

14 5 30 

14 18 00 

14 23 30 



‘Bands of bright spots, arranged in circles, from the bands go streamers, formmg a corona with radiation-pomt 5=63®, a » 13** 10® 
*Very variable, the curtams occasionally form concentric circles with center near Polaris 
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Matjd Expedition Results, 1918-1925 

T-ABLB 66 — OhservcUions of Aurora Borealis, September 1923 to March 1924 — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1924 

h m 




o 

1924 

h m 




0 

Feb is 

1 30 

0 




Feb 25 

22 00-1 

0 




18 

18 

22 30- \ 

23 00 / 

€ 

1 

E-N-W 

45 

25 

25 

23 00 J 
23 30 

C 

1 

NE-NW 

30 

18 

23 30 

C 

2 

NW 

Low 

26 

0 00 

0 

1 

NNE 


19 

0 00-\ 





26 

0 30 

G 

2 

Z,W sky 


19 

6 00 / 

u 




26 

1 00 1 

0 




19 

18 00-1 

0 




26 

1 30 J 




60 

19 

20 00 J 




26 

2 00 

0 

1 

E 

19 

22 00 

A 

1 

ENE-W 

30 

26 

2 30 

0 




Ss 

2 

W 


26 

3 00 

1 A 

2 

E-N-W 

30 

20 

0 00 

A 

1 

ENE-W 

30 

1 As 

1 

E-S-W 

30,45 

1 ^ 

2 

E-Z-W 

90 

26 

3 30 

0 




20 

0 30-\ 

0 




26 

4 00 

G 

1 

SSE 

30 

20 

1 30 / 




26 

18 30 

0 




20 

( Ss 

2 

NE 

15 

26 

20 00 

C 

2 

SE-NW 


2 00 

C 

2 

NNW 


27 

2 15 

/ ^ 

2 

ENE-NNE-NW 

40 

20 

2 30-\ 



A 

2 

E-S-W 

30 

20 

4 00 / 

0 




27 

3 00 

As 

2 

E-S-W 

90-30 

20 

18 OO-i 

0 




27 


0 




20 

20 00 / 




27 

4 00 / 





20 

23 05 

G 

1 

NE-Z-W 

90 

27 

18 00-1 

0 




20 

23 35 

G 

1 

N sky 


27 

20 00 / 



,N 

50 

21 

0 oo-\ 




27 

22 00 

A 

2 

21 

0 30 ) 

u 




27 

23 00 

G 

2 

N 


21 

0 40-1 

( ^ 

3 

NE-N 

15 

28 

0 00 

C 

3 

ESE-N-W 

15 

21 

0 50 J 


2 

NNW 

10 

28 

0 30 

G 

2 


15 

21 

1 30 

c 

2 

E-Z-W 

90 

28 

1 00 

( ^ 

1 

N 


f C' 

3 

E-Z-W 

90 

\ G 

2 

All sky 


21 

2 00 


3 

ENE-W 

30 

28 

1 35 

0 

2 

Z 



1 G' 

2 

S 

0-20 

28 

2 00 

A 

2 

E-&-SW 

70 

21 

2 30 

/ ^ 

2 

E-S-W 

15 

28 

2 30 

/ ^ 

2 

ENE-N-W 

30 

{ ^ 

2 

E,N sky 


\ ^ 

2 

E-S-W 

30-60 

21 

3 00 

} ^ 

2 

E-S-SW 

15 

28 

3 00 1 





\ $8 

2 

wsw 


28 

3 35 \ 

A 

1 

E-S-W 

30-60 

21 

21 

3 30-\ 

4 00 / 

S8,C 

2 

All sky 


28 

28 

4 00 J 
4 30 

0 

1 

S,Wsky 


21 

18 00-1 

n 




28 

5 00 

0 




21 

20 30 / 

V/ 




28 

18 00 1 

0 




21 

22 00 

c 

1 

ESE-Z 

0,90 

28 

20 00 / 




10 

21 

22 30-\ 

r\ 




28 

22 00 

Ss 

2 

ESE 

21 

24 00 / 

U 

' 



28 

22 30 1 




30 

22 

0 30 

c 

1 

W 

15 

28 

23 00 

c 

1 

NE-NW 

22 

0 50— \ 





28 

23 30 J 





22 

2 00 / 

U 




29 

0 00 

c 

2 

NE-NW 

30 

22 

23 00 

c 

2 

E-Z-W 

90 

29 

0 30 

c 

2 

NNE-NW 

10 

22 

23 30 

c 

2 

Z 


29 

1 00 

G 

2 

N sky 


23 


2 

E-N-W 

25 

29 

1 30 

A 

1 

N 


0 00 

[o 

2 

z,sw 


29 

2 00 

C 

1 

N 

30 

23 

22 00 

c 

1 

NE-Z-SW 

90 

29 

2 30 

0 




24 

0 35 

0 

1 

z 


29 

3 15 

A 

1 

ENE-N-WNW 

30 

24 

1 30 

\ s 

2 

2 

z 

E,W 


29 

29 

4 00 1 

5 00 j 





24 

2 00 

0 



29 

22 00 

C 

1 

NE-NW 


24 

20 00 

0 




29 

22 30 

G 

2 

NNW 


24 

20 40 

A 

3 

E-Z-W 

90 

29 

23 00 

C 

2 

ENE-NW 

45 

24 

22 00 

/ C“ 

2 

N 

0-20 

29 

23 30 

C 

2 

NE-NW 

30 

1 A 

2 

E-Z-W 

90 

Mar 1 

0 00 

c 

2 

NE-NW 

30 

24 

24 

22 46-1 
22 55 J 

^ C 

A 

2 

2 

NE-N-WNW 
E— Z— W^ 

15 

90 

1 

1 

0" 30 ' 
1 00 

1 / 

2 

NE-N-NW 

15 

24 

23 30 

C 

1 

E-N-WNW 

10 

1 

1 30 


2 

NE-N-NW 

15 

25 

0 00 

0 




1 

\ c 

2 

N 

45 

25 

18 00 

0 




1 

2 00 

0 




25 

21 35 

c 

3 

ENE-W 

20 

1 

18 00-' 

\ 0 




25 

21 40 

/ c 

3 

ENE-W 

20 

1 

24 00 

J ^ 




1 A 

3 

E-Z-W 

90 

2 

2 00 

A 

2 

NNE-SW 

25 * 



c 

3 

ENE-W 

20 

2 

2 30 

G 

2 



25 

21 55 

A 

3 

E-Z-W 

90 

2 

3 00- 

\ 0 






[ Sa 

1 

E 


2 

6 00 

1 ^ 





^ The curtains are forming concentric ellipses with an horizontal extension of 90® 
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Table 66 — Observations of Aurora Borealis, September 19SS to March 19S4 . — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Enten- 

sity 

Position 

Altitude 

im 

h 

m 




0 

im 

h 

m 




0 

Mar 2 

23 

00 

C 

2 

N 

45 

Mar^ 9 

0 

30 

Ca 

2 

S,W sky 


3 

0 

30-1 


3 

N sky 


9 

0 

66 

Ca,Co 

3 

All sky 


3 

1 

00 / 



9 


30 

/ Ca 

2 

E-S-W 

60 

3 

1 

30 \ 

c 

2 

N 


X 

\ Ca 

2 

N,NW 


3 

2 

00 / 




9 

2 

00 

0 



3 

2 

30 \ 

A 

2 

E-S-W 

15 

9 

21 

00 

/ ^ 

2 

NE-NW 

10 

3 

3 

00 / 

C 

2 

NW 


\ Sa 

2 

E 

3 

3 

30 

A 

2 

E-S-W 

15 

9 

22 

00 

' A 

1 

NE-NW 

16 

3 

4 

00 

0 




9 

22 

30 \ 



3 

3 

19 

19 

30-\ 
55 / 

c 

3 

E-S-W 

50 

9 

9 

23 

23 

00 / 

30 

A 

2 

2 

NE-N-W 

ENE-Z-W 

30 

90 

3 

21 

00 

( ^ 

2 

NNE-Z-W 

90 

1 G 

2 

N 

10 

1 2* 

2 

NNE-N-W 


10 


00 


2 

ENE-Z-W 

90 




c 

2 

E-N-WNW 

20 

0 

1 0 

2 

N 

10 

3 

22 

00 

Sa 

2 

NE,NW-Z 

0,90 

10 

1 

00 

c 

2 

E-Z-W 

90 




1 A 

2 

SE-S-W 

7 

10 

2 

00 

0 

1 

AU sky 

3 

22 

30 

t ? 

4 

E-W 

60,90,45 

10 

2 

45 

0 

2 

S sky 




3 

S 


10 


16 


1 

ENE-N-WNW 

25 

3 

23 

00 

i ^ 

3 

E-WNW 

65,90,60 

o 

1 0 

1 

S sky 


1 

2 

S 

7 

10 

4 

00 

0 



3 

23 

30 

Co«, C 

4 

All sky 


10 

4 

10 

a 

1 

E-Z 

0-90 

4 

0 

00 

c 

2 

N 

15 

10 

4 

30 

0 



4 

1 

00 

c 

3 

Around horizon 


10 

21 

00 

c 

2 

E-S-W 

30 

4 

2 

00 

c 

2 

N 

15 

10 

22 

00 

G 

1 

N sky 

4 

2 

30 


2 

E-S~W 

15 

10 

23 

16 

c 

2 

NE-Z 


4 

3 

00 

\ Ca 

1 ^ 

2 

1 

NE-NW 

E-S-W 

20-30 

15 

11 

0 

05 

{” 

2 

2 

AU sky 

N 

Low 



\ Ca 

2 

NW 


11 


30 


2 

ENE-Z-W 


4 

3 

30-\ 

0 




0 

1 ^ 

2 

S 

Low 

4 

4 

00 / 





11 

1 

00 

c 

2 

ENE-N-WNW 

60 

4 

4 

15 

( ^ 

1 

NNW 

10 

11 

1 

30 

A 

2 

s 

60 




2 

s-sw 


11 

2 

00 

G 

2 

Ssky 

10-90 

4 

4 

35 

0 




11 

2 

30 

C 

2 

E-Z-W 

90 

4 

22 

00 

Q 

2 

N 


11 

3 

00 

Sa 

2 

WNW 


5 

0 

00- \ 

0 




11 

3 

30 

0 




5 

6 

2 

22 

00 / 
00 

A 

2 

NNE-WNW 

16 

11 

11 

22 

22 

00~\ 
26 / 

c 

2 

E-WNW 

90 

6 

22 

30 

! 

\ ^ 

3 

2 

NE-N-NW 

E-S-SW 

30 

20 

11 

11 

23 

23 

00-\ 
20 / 

Cov.Ca 

4 

AU sky 


5 

23 

00 

J ^ 

\ ^ 

4 

2 

NE-Z-NW 

E-S-SW 

90 

20 

11 

11 

23 

23 

46-\ 
65 / 

Ca,S8 

3 

AU sky 


6 

23 

30 

1 ^ 

\ ^ 

2 

2 

NE-N-NW 

E-S-SW 

45 

20 

11 

11 

23 

23 

60-\ 
62 / 

Ca,Co^ 

3 

AUsky 


6 

0 

00 

j Ca 

2 

N,NW 


12 

0 

12 

Ca.Co 

3 

AUsky 



\ 0 ' 


S sky,NE-Z 


12 

0 

30 

CstSa 

2 

AU sky 


7 

7 

20 

20 

26-\ 
45 / 

A 

2 

E-N-W 

70 

12 

12 

0 

2 

60 

30 

Ca 

Ca,Sa 

2 

2 

W 

AU sky 


7 

22 

00 

Aa 

1 

E-W 

30-90 

12 

3 

00 

0 



7 

22 

30 

^A 

2 

E-W 

60-90 

12 

22 

00 

C 

2 

E-Z-W 

90 

7 

23 

00 

Ca 

2 

E-Z-W 

60-90-80 

12 

22 

30 

Ca 

2 



7 

23 

30 


2 

E-Z-W 

90 

13 

0 

30-\ 

/ Ca 

2 

NE-N-NW 

16 


\ c 

2 

E-S-W 

60 

13 

1 

00 / 

1 ^ 

2 

Z,Ssky 


8 

0 

00 

c 

1 

E-Z-W 

90 

13 

13 


30 

00 

/ ^ 

1 

NE-N-NW 


8 

8 

0 

1 

30 \ 
00 / 

c 

2 

ENE-N-WNW 

40 

1 

o 

1 Sa 
/ Ca 

2 

2 

S,E sky 

NE-Z 


8 

1 

30 

2C 

2 

ENE-N-WNW 

30,40 


\ Ca 

2 

NW,N 

16 

8 

2 

00 

C 

2 

N sky 


13 

3 

00 

0 



8 

2 

30 

/ Ca 

2 

NE-Z-NW 


13 

22 

00 -V 





\o 

2 

S sky 


13 

23 

30 / 

(J 




8 

3 

00 

G 

3 

S sky 


14 

0 

00 


2 

ENE-N-^W 

60 

8 

3 

30 

Ca 

2 

NE 

16-30 

14 

2 

06 

Sa 

2 

E,N,NW-Z 


8 

4 

00 

0 




14 

2 

36 

0 



8 

22 

00 

C 

2 

ENE-N-WSW 


14 

3 

16 

0 




8 

8 

22 

23 

30 \ 
00 / 

C 

2 

ENE-N-WSW 


14 

14 

20 

21 

30 \ 
30 / 

0 


* 


8 

23 

45 

Co»,C 

4 

AUsky 


16 

0 

06 

c 

1 

E 

Low 


* Forming closed circles with center 45° above N horizon ^ Radiation-point 5 * 67°, a * 9^ 60®, lower rhn of curtains red, * Radia- 
tion-pomt 5 =» 66°, 10^ 30®, streamers of bright green color ^ Radiation-pomt 5*66°, a* 10^ 16®, curtains of strong red or green color 

* Radiation-point 5* 68°, a *11^ 00“ 




488 Maud Expedition Resum?s, 1918-1925 


TABiiE 66 — Ohservatuma of Aurora Borealis ^ September 19^3 to March 1924 — Concluded 


Date 

LMT 

Form 


Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1924 

h 

m 




o 

1924 

h 

m 



E 

o 

Mar i5 

0 

30 

0 




Mar 19 

23 

00 

C 

1 

10 

15 

1 

00 

Ss 

2 

E 


19 

23 

40 

Co^^fCs 

3 


16,90 

15 

1 

30 \ 



E-Z-W 

90 

20 

0 

00 


3 

ENE-Z-W 

90 

15 

2 

00 ) 

A 

1 

21 

23 

00 

c 

1 

Z,W sky 

90,60 

15 

4 

00 

0 




23 

0 

00 \ 

A 

1 

NE-NW 

20 

15 

21 

00 

0 




23 

0 

10 f 




15 

15 

22 

22 

00 \ 
30 / 

A 


E-NNE-NW 

60 

23 

23 

0 

4 

30-\ 
00 / 

0 



40 

15 

23 

10 

ZA 


E-Z-WN 

30-90 

23 

22 

40 

A 

1 

E-S-W 

15 

23 

56 

{1 

mm 

E-NNE-NW 

S 

50 

10 

23 

23 

10 

/ Cs 

1 0 

2 

2 

NE-N-W 

Z 

20 

16 

0 

30 

G 


N 


24 

0 

30 

C 

2 

N 

15 

16 

1 

00 

C 


NE-NW 

30 

24 

23 

30-\ 

n 




16 

1 

30-\ 





24 

24 

00 / 

u 




16 

4 

00 f 

o 




27 

23 

30 

c 

2 

ENE-WNW 

90 

16 

22 






28 

0 

00 

Cs 

2 

E-S-W 

80 

17 

1 

IM 

u 




28 

0 

30 

c 

1 

NNW 

30 

17 

2 

eB 

Cs 


SSW-W 

16 

28 

1 

00 

G 

2 

E,Z 


17 

3 


CstSs 


z 


28 

1 

30 

0 




17 

22 

00-\ 




28 

2 

00 

A 

2 

E-Z-W 

90 

17 

24 

00 ; 

0 




29 

21 

45 

C 

2 

ENE-NW 

45 

19 

22 

00 

A 


E-Z-W 

90 

31 

0 

30 

G 

2 

Z 


19 

22 

30 

A 

H 

E-Z-W 

90 

31 

20 

00 

G 

1 

Z 



Radiation-pomt 5 = 65®, a 46™ “ Lower run red 


north and south of zenith, the altitude to the left refers to those north of zemth and 
the altitude to the right to those south of zemth Occasionally the following notation 
IS found Cs\ 2, E-W30°, 90°, meaning curtains of moderate brightness from east 
honzon to 30° above west honzon, passmg through zenith. The abbreviations for the 
position of streamers or corona follow the same general plan 

The remarks give information about conspicuous colormg and movement, the oc- 
currence of imusual forms, and, when the radiation-pomt of a corona was observed, the 
coordinates of this pomt by means of the^declmation, S, and the right ascension, a, the 
latter expressed in hours and minutes 

Tables 65, 67, and 69 contam the results of the observations of cloudmess, which are 
necessary because notes regarding absence of aurora were not always entered on clear 
mghts. The amount of cloudmess is given on a scale 0 to 10 onuttmg, however, mdica- 
tions regarding density of clouds. Durmg the first wmter the amount of cloudmess was 
recorded every fourth hour and, later, every second hour 

These tables also contam the results of the astronomical observations for geographi- 
cal position m the form of observed latitudes and longitudes at stated local mean hours 
By means of these data the positions can be found for the observations entered m the 
precedmg auroral tables 

Discussion 

(1) AURORAL CHARACTER-NUMBER 

For some of the foUowmg investigations it wiU be of advantage to mtroduce an 
auroral character-number to serve as a measure of the intensity and duration of an 
auroral display durmg a mght For this purpose only the observations between 22'^ and 
6*^ were used, because these are systematic, while observations before 22^* and after 6*^ 
frequently are lackin g Furthermore, the character-number is defined for clear nights 
only, that is, mghts on which the amoimt of cloudmess has not exceeded 4 at the hours 
of observation, thus msurmg that the character-number will not be influenced by the 













































































490 Maud Expedition Results, 1918-1925 


Table 67 — Cloud/mess on Scale 0 to 10 and Geographic Positwn September 1923 to March 1924 — Continued 


Date 

Local mean time m hours 

Observed geographic position 

0 

1 


■ 

8 

10 

12 



18 

20 

22 


Lat north 

Long east 

192 $ 


i 

■ 





■ 

■ 



■ 


o 

f 

o 

f 

Nov 

29 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 







30 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

76 

08 2 

169 

39 

Dec 

1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

3 

10 

0 







2 

8 

0 

3 

10 

4 

2 

1 

1 

2 

10 

3 

10 







3 

9 

2 

2 

0 

2 

2 

2 

2 

0 

0 

1 

0 

9 

76 

13 6 

169 

14 


4 

0 

0 

0 

0 

0 

10 

3 

0 

0 

0 

0 

0 







5 

0 

0 

0 

0 

2 

10 

0 

2 

0 

0 

0 

0 

9 

75 

15 7 

158 

69 


6 

0 

0 

0 

0 

1 

0 

2 

2 

0 

0 

0 

2 







7 

0 

0 

0 

0 

0 

1 

4 

4 

2 

0 

2 

3 

9 

75 

16 2 

158 

57 


8 

0 

0 

0 

0 

0 

0 

2 

2 

1 

0 

0 

0 







9 

0 

0 

2 

0 

1 

1 

1 

3 

3 

2 

3 

0 







10 

0 

4 

3 

6 

2 

3 

3 

3 

0 

1 

1 

3 

9 

75 

13 3 

159 

02 


11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 







12 

0 

0 

0 

10 

2 

1 

1 

1 

1 

1 

0 

0 

9 

75 

12 9 

159 

02 


13 

0 

0 

0 

0 

0 

6 

2 

2 

6 

3 

5 

2 







14 

0 

0 

2 

2 

1 

2 

2 

2 

2 

2 

1 

0 

15 

75 

12 3 

159 

01 


16 

2 

4 

0 

1 

1 

3 

5 

10 

3 

0 

0 

0 







16 

2 

5 

10 

10 

10 

10 

10 

10 

4 

1 

0 

0 







17 

0 

5 

3 

3 

9 

10 

10 

10 

10 

10 

0 

0 







18 

0 

0 

0 

2 

1 

1 

1 

0 

1 

0 

0 

0 

15 

75 

14 0 

158 

46 


19 

0 

1 

1 

1 

3 

2 

1 

1 

0 

0 

2 

6 







20 

8 

4 

2 

2 

1 

2 

0 

0 

0 

1 

1 

0 

15 

75 

18 7 

158 

29 


21 

1 

0 

2 

0 

1 

2 

3 

3 

2 

1 

1 

0 







22 

0 

6 

3 

0 

0 

0 

0 

2 

1 

1 

2 

4 

13 

76 

18 1 

158 

38 


23 

7 

10 

10 

0 

3 

10 

10 

10 

7 

3 

1 

1 







24 

1 

3 

9 

3 

9 

10 

10 

10 

9 

8 

3 

0 







25 

0 

0 

0 

0 

0 

5 

10 

10 

10 

10 

10 

10 







26 

10 

10 

10 

6 

7 

10 

10 

10 

2 

3 

3 

0 







27 

0 

0 

0 

0 

0 

6 

8 

8 

6 

9 

10 

10 

13 

75 

21 9 

158 

00 


28 

7 

10 

9 

0 

2 

2 

1 

1 

1 

0 

2 

1 







29 

2 

7 

8 

2 

2 

1 

1 

1 

0 

1 

0 

0 

12 

75 

23 0 

158 

03 


30 

9 

10 

10 

10 

10 

10 

10 

1 

0 

0 

3 

10 







31 

10 

10 

10 

0 

1 

1 

3 

2 

2 

1 

1 

3 






1924 


















Jan 

1 

1 

0 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 







2 

10 

10 

6 

3 

2 

2 

2 

2 

0 

0 

0 

0 

16 

74 

56 0 

168 

07 


3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

74 

54 0 

168 

47 


4 

0 

0 

8 

7 

10 

3 

10 

10 

2 

3 

2 

0 







5 

0 

0 

0 

2 

1 

2 

1 

1 

1 

0 

0 

0 

12 

74 

56 1 

158 

42 


6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 







7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

74 

57 6 

168 

46 


8 

3 

0 

0 

1 

0 

2 

1 

0 

1 

1 

0 

0 







9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

74 

57 0 

16b 

22 


10 

0 

0 

0 

0 

0 

2 

1 

1 

1 

1 

0 

0 







11 

0 

0 

2 

5 

4 

8 

9 

9 

2 

1 

1 

2 







12 

0 

2 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

9 

75 

08 4 

157 

^0 


13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 







14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

75 

09 5 

157 

23 


15 

0 

0 

0 

0 

0 

0 

1 

1 

2 

1 

2 

1 







16 

1 

1 

0 

0 

0 

0 

6 

5 

7 

6 

5 

0 

lb 

75 

09 6 

157 

20 


17 

0 

0 

1 

8 

10 

10 

10 

10 

10 

10 

10 

10 







18 

7 

5 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 







19 

10 

10 

10 

10 

3 

4 

10 

10 

10 

10 

10 

10 

9 

76 

09 6 

157 

21 


20 

3 

4 

3 

1 

2 

1 

2 

2 

2 

2 

1 

1 







21 

2 

1 

1 

2 

0 

1 

1 

1 

1 

1 

0 

0 

15 

76 

16 0 

156 

46 


22 

0 

0 

0 

2 

1 

0 

0 

0 

1 

1 

1 

1 







23 

0 

0 

0 

0 

0 

1 

1 

2 

1 

1 

1 

0 

15 

75 

17 7 

166 

28 


24 

0 

1 

1 

1 

3 

1 

1 

1 

1 

4 

6 

4 

15 

75 

18 9 

166 

22 


25 

6 

6 

7 

8 

8 

8 

8 

8 

10 

10 

3 

2 







26 

1 

1 

2 

4 

5 

5 

10 

10 

10 

8 

8 

4 

9 

75 

15 6 

156 

30 


27 

10 

10 

10 

10 

10 

10 

10 

10 

9 

8 

10 

lo 







28 

10 

9 

2 

6 

4 

3 

3 

2 

2 

2 

8 

10 

18 

75 

13 0 

166 

36 


29 

10 

10 

8 

4 

6 

8 

10 

10 

10 

2 

2 

1 







30 

0 


H 

10 

1 

6 

4 

3 

2 

1 

2 

6 

7 
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Tabll 67 — Clovdiness on Scale 0 to 10 and Geographic Position September 1923 to March 1924 — Concluded 


Date 




Local mean tune 

in hours 




Observed geographic position 



















0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

LMT 

Lat north 

Long oast 

1924 













h 

0 

f 

o 

/ 

Jan 31 

0 

0 

1 

0 

0 

1 

2 

2 

1 

1 

2 

2 

9 

75 

12 7 

156 

32 

Fob 1 

2 

3 

1 

3 

1 

1 

1 

1 

0 

0 

0 

0 






2 

0 

0 

1 

2 

1 

1 

3 

2 

4 

6 

2 

0 

9 

76 

12 7 

156 

45 

3 

0 

5 

3 

2 

1 

1 

1 

0 

1 

1 

1 

0 






4 

2 

3 

1 

0 

6 

1 

2 

1 

0 

0 

0 

0 

18 

76 

12 0 

156 

57 

5 

0 

0 

0 

0 

0 

1 

1 

1 

0 

1 

0 

1 






6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 

75 

10 5 

157 

38 

7 

0 

0 

0 

0 

1 

1 

0 

1 

1 

0 

1 

0 






8 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 

75 

11 1 

167 

39 

9 

0 

10 

10 

10 

2 

1 

1 

1 

1 

0 

0 

0 






10 

0 

0 

0 

0 

0 

0 

1 

2 

6 

10 

10 

10 






11 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 






12 

10 

10 

10 

7 

9 

10 

10 

10 

10 

10 

10 

10 






H 

10 

10 

10 

10 

10 

10 

10 

10 

8 

6 

10 

10 

18 

75 

11 0 

159 

00 

14 

10 

10 

3 

6 

2 

2 

1 

1 

1 

1 

0 

1 






15 

0 

0 

0 

0 

1 

1 

2 

2 

1 

1 

1 

10 

18 

76 

11 3 

158 

59 

16 

7 

3 

2 

10 

10 

10 

10 

10 

10 

10 

10 

10 






17 

6 

4 

10 

10 

10 

8 

6 

2 

4 

6 

0 

0 






18 

0 

4 

5 

10 

10 

10 

10 

10 

10 

3 

0 

0 






19 

0 

i 

0 

2 

2 

2 

2 

2 

2 

1 

0 

0 

18 

75 

04 8 

159 

01 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 






21 

0 

0 

0 

10 

0 

4 

3 

2 

2 

0 

0 

0 






22 

0 

0 

0 

0 

0 

0 

1 

1 

1 

2 

2 

2 

18 

75 

06 9 

169 

00 

23 

2 

7 

4 

6 

5 

4 

8 

4 

5 

6 

7 

8 






24 

10 

7 

8 

6 

1 

1 

0 

1 

0 

0 

0 

0 






25 

3 

7 

0 

0 

1 

2 

3 

2 

2 

8 

2 

2 

20 

76 

03 7 

169 

22 

26 

1 

4 

0 

6 

8 

10 

10 

6 

1 

1 

1 

10 






27 

10 

3 

4 

8 

9 

10 

3 

5 

1 

1 2 

0 

0 

20 

75 

06 9 

159 

39 

28 

0 

0 

i 0 

3 

10 

6 

2 

2 

2 

2 

3 

0 






29 

0 

0 

1 

1 

1 

1 

1 

1 

1 

2 

0 

0 

20 

75 

05 1 

159 

28 

Mai 1 

1 

3 

0 

4 

6 

6 

9 

10 

2 

1 

0 

0 






2 

0 

0 

0 

3 

3 

7 

6 

4 

! 6 

4 

2 

2 






3 

0 

0 

0 

0 

1 

0 

1 

1 

1 

0 

0 

0 

20 

75 

06 1 

169 

27 

4 

0 

0 

0 

0 

1 

0 

3 

3 

5 

6 

5 

3 






5 

10 

4 

10 

10 

10 

10 

10 

10 

1 10 

3 

3 

3 






6 

0 

10 

8 

10 

10 

10 

10 

10 

1 10 

10 

10 

10 






7 

10 

10 

10 

8 

10 

10 

10 

10 

1 10 

10 

1 

3 

20 

76 

03 7 

159 

01 

8 

7 

2 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 






9 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 






10 

0 

4 

2 

7 

3 

9 

8 

6 

4 

2 

0 

0 

20 

76 

12 3 

158 

47 

11 

0 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 






12 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

20 

«75 

11 4 

158 

37 

13 

1 

0 

2 

0 

2 

2 

9 

1 

2 

2 

1 

0 






14 

0 

0 

1 

7 

9 

2 

0 

0 

0 

0 

0 

0 

20 

76 

11 5 

168 

38 

16 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

12 

75 

11 3 



16 

0 

0 

2 

3 

4 

3 

4 

4 

6 

10 

6 

10 






17 

4 

3 

1 

4 

5 

6 

5 

4 

2 

1 

2 

3 

16 

75 

12 6 

158 

45 

18 

2 

4 

8 

7 

1 

2 

2 

6 

4 

6 

6 

8 






19 

6 

6 

4 

3 

3 

6 

2 

1 

1 

1 

1 

0 

16 

76 

15 6 

158 

35 

20 

0 

3 

10 

10 

10 

10 

10 

9 

9 

10 

10 

10 






21 

10 

10 

10 

10 

3 

2 

1 

1 

1 

1 

1 

0 






22 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

15 

76 

16 4 

158 

16 

23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 






24 

0 

0 

2 

2 

0 

0 

2 

2 

7 

10 

10 

8 

16 

76 

18 0 

158 

04 

26 

3 

10 

10 

10 

10 

10 

8 

0 

5 

8 

10 

4 






26 

2 

3 

1 

1 

1 

0 

1 

2 

5 

2 

6 

8 

16 

76 

16 7 

158 

15 

27 

4 

6 

2 

2 

1 

0 

0 

0 

0 

0 

1 

1 






28 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

16 

76 

16 8 

168 

05 

29 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 






30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 






31 

1 

2 

0 

0 

0 

0 

10 

0 

0 

0 

1 

2 

16 

76 

17 4 

168 

01 


At 12J» the latitude was 76° 11 '6 
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Taslb 68 — Ohaervatiori^ of Aurora Boredltb, September 19^4 to April 1925 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1924 

h 

m 




0 

1924 

h 

m 




o 

Sep 29 

22 

00-\ 

/I 




Oct 30 

3 

16-1 





29 

24 

00 / 





30 

6 

00 / 

u 




30 

0 

35 

Oo* , Gs 


E-S-W 

70-30 

31 

2Q 

00 

0 




30 

1 

00 

O 


S sky 


31 

22 

00 

A 

1 

NE-NW 

10 

30 

2 

30 

0 




Nov 1 

0 

00 

G 

1 

NE 

10 

Oct 4 

20 

00 

0 




1 

1 

00 

G 

2 

NE 

lo 

4 

22 

00 

A 


ENE-NW 

15 

1 

2 

00 

G 

1 

NE-N 

10 

4 

24 

00 

As 


E-NW 

0-90 

2 

16 

00-1 





5 


00 

1 ^ 


E-Z-W 

90 

2 

20 

00 / 

u 




X 

\ C8,S8 

2 

N-W 

oa30 

2 

22 

00 ' 

A 

1 

NE-NW 

8 

5 

2 

00 

As 

1 

E-Z-W 

0-90-0 

4 

18 

00-1 





5 

2 

30 

0 

1 

N 


4 

21 

00 / 

u 




5 

20 

00 

0 




4 

21 

30 

A 

1 

NNE-NW 

10 

5 

5 

6 

21 

22 

20 

30 \ 
00 / 
00 

c 

0 

2 

NE-N-NW 

20 

4 

4 

4 

22 

22 

23 

00 

40 1 
00 i 

A 

C 

1 

2 

NNE-NW 

NNE-NW 

12 

16 

6 

22 

00 

i ^ 

2 

NE-N-NW 

ca8 

5 

0 

00 

A 

1 

NE-NW 

12 

\ G 

1 

WNW 

15 

5 

0 

40 

A 

1 

NE-NW 

12 

7 

0 

00 

G 

1 

NNE-WNW 

8 



00 

/ ^ 

1 

NE-NW 

12 

7 

2 

00 

A 

1 

NE-NW 

15 

0 

1 

\G 

1 


16 

7 

3 

00 

A 

1 

NE-NW 

15 

5 

1 

40 

0 




7 

4 

00 

0 




5 

2 

00 

A 

1 

NNE-NW 

16 

8 

0 

00 

G 

1 

NE-NW 

20 

5 

3 

00 

A 

1 

NNE-NW 

10 

8 

1 

00 

CySS 

2 

E-W 

90,10 

6 

4 

00 

2A 

1 

NNE-NW 

10,15 

8 

8 

1 

2 

30 

00 

c 

C,S8 

2 

3 

W 

W-Z-E,W-N 

30 

16 

6 

6 

1 

2 

00 1 
00 / 

G 

1 

NE-NW 

10-20 

8 

3 

00 

[t 

2 

2 

E— 25— W 

W 

90 

6 

6 

20 

21 

00 1 
00 ) 

0 




8 

4 

00 

c 

1 

w 


6 

22 

00 

A 

1 

NE-NW 

10 

8 

8 

4 

20 

45 

00-\ 

0 

n 




7 

7 

0 

1 

00 1 
00 / 

A 

1 

NE-NW 

10 

8 

22 

00 J 





7 

1 

30-1 





9 

0 

40 

A 

1 

N 

10 

7 

4 

00 / 

(J 




9 

1 

30-\ 

n 




7 

18 

20 

A 

1 

NE-NW 

16 

9 

4 

00 / 





8 

2 

46 

0 




9 

19 

00-\ 

n 




8 

22 

00 

0 




9 

23 

00 / 

\j 




9 

0 

00-1 





12 

0 

00-1 

n 




9 

2 

00 / 

u 




12 

2 

00 / 





10 

21 

00-1 

r\ 




24 

18 

00 

As 

3 

E-Z-W 

30-90-46 

11 

2 

00 / 

U 




24 

20 

00 

[ ^ 

4 

E-S-W 

70 

14 

0 

00 

c 

S 

NE-N-NW 

30 

\ ^ 

2 

E-W 

30-90 

14 

1 

00-1 

r\ 




24 

22 

00 

A 

2 

ESE-S-W 

bO 

14 

2 

00 / 

U 




26 

25 

0 

2 

00-\ 
00 / 

A 

1 

E— Z—W^ 

90 

16 

16 

0 

1 

20-1 
00 / 

0 




25 

2 

20 

G 

1 

NNW 


19 

21 

00 

A 

1 

SE-N-NW 

8 

26 

3 

00 

0 




19 

22 

00 

A 

1 

NE-NW 

10 

25 

4 

00 

A 

1 

N-WNW 

25 




{ ^ 

2 

E-S-W 

40 

25 

6 

00 

A 

1 

NE-WNW 

30 

20 

0 

10 


3 


30 

25 

6 

00 

0 







1 G 

2 

ENE-NE 


25 

20 

00 

4A 

2 

E-Z-W 

15-90-70 

20 

1 

00 

G 

2 



26 

21 

16 

As^Cs 

2 

E-W 

15-90 

20 

1 

30-1 

^ G 



26 

22 

00 

A 

2 

E-WNW 

20,90 

20 

2 

00 1 

1 


26 

0 

15 

G 

2 

All sky 


20 

3 

00-1 

A 


S sky 


26 

0 

40 

G 

2 

All sky 


20 

4 

00 J 

► A 

1 


26 

1 

00 

G 


N-NW 


20 

18 

00 

0 




26 

1 

30 

A 


N 

30 

20 

18 

30 

A 

1 

NE-NNW 

7 

26 

2 

00 

A 


N 


20 

20 

00 

0 




26 

3 

00 

A 


E-WNW 

15 

20 

21 

00 

A 

2 

NE-NNW 

8 

26 

4 

00 

A,Cs 


E-NW 

20-30 

20 

22 

00 

C 

2 

NE-NNW 

12 

26 

29 

4 

20 

30 

45 \ 

0 

r\ 




21 

21 

0 

1 

00 1 
00 J 

^ A 

1 

NE-NNW 

16 

29 

22 

00 f 

U 




21 

2 

00 

0 




30 

0 

00 

A 

2 

ENE-NW 

8 

21 

18 

00-1 





30 

1 

00 

A 


ENE-NW 

12 

21 

20 

00 1 

> u 




30 

30 

2 

2 

00 

30 

A 

A 

■ 

ENE-WNW 

ENE-WNW 

20 

20 

21 

21 

21 

22 

00 1 
00 J 

^ A 

1 

NE-NNW 

10 


• Radoatioii-poiiit 6 « 68®, a « 0*^ 37“ 

























Aueoeal Obseevations, 1918-1925 

Table 68 — Ohseurvationa of Aurora Boreaks^ September 1924 to April 1925 — Continued 


493 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

1924 

h 

m 




H 

1924 

h 

m 




o 

Nov 22 

0 


A 

1 

NE-NW 


Dec 5 

4 

00 

A 

1 

NE-NW 

25 

22 

3 


A 

1 

N 

Bfl 

5 

5 

00-\ 

0 




22 

4 

Ri^l 

A 

1 

NE-NW 


5 

6 

00 / 




22 

5 

00 

A 

1 

NE-WNW 


6 

18 

00-\ 





22 

6 

00 

A 


NE-WNW 

■9 

6 

21 

00 / 

U 




23 

22 

00 

A 


NE-N 

■■ 

7 

5 

00-\ 





24 

24 

0 

1 

00-\ 
00 / 

A 

n 

NE-NW 

15 

7 

11 

6 

20 

00 / 
00-1 

u 

r% 




24 

2 

00-\ 

n 




11 

22 

00 / 

U 




24 

6 

00 / 





13 

22 

00 

0 




24 

18 

00 

0 




14 

18 

00-\ 





24 

20 

00 

A 


NNE-NW 

10 

16 

4 

00 / 

u 




24 

22 

00 

A 


ENE-NNW 

15 

15 

18 

00-1 








’ A 



20 

15 

22 

00 ] 

U 




25 

0 

10 

0 


N 

25 

16 

0 

10 

C 

3 

ENE-WNW 





Q 


AUsky 


16 

1 

00 

0 




26 

1 

00 

) ^ 

2 


20 

16 

2 

00 

A 

1 

NE-NW 

8 


\ ^ 

.1 

N 


16 

5 

00 

A 

1 

N 

16 

25 

1 

30 

/ A 

3 


20 

21 

16 

00 

A 

1 

ENE-NW 

8 


\ 3s 

1 

NNE,NW,Z 

0,90 

21 

18 

00 

A 

2 

E-WNW 





I ^ 

3 

E-W 

16 

21 

20 

00 

/ A 

3 

ENE-WNW 

8 

25 

2 

00 

j Co 

2 

N-Z 


1 Cs 

2 

ENE^WNW 





[ c 

2 

N 

30 

21 

22 

00 


2 

ENE-WNW 

6 

25 

3 

00 

Co‘ 

2 

N-Z 


1 Cs 

2 

ENE-WNW 

15,26 

26 

4 

00 

Co 

2 

N-Z 


22 

0 

00 

0 




25 

4 

30 

Q,Cs 

2 

E , S sky 

0-80 

22 

1 

00 

c 

2 

NNE 

16 

25 

5 

00 

Cs 

1 

E-S 

25 

22 

2 

00 

A 

2 

ENE-WNW 

36 

26 

6 

30 

Cs 

2 

E-S 

45 

22 

4 

00 

A 

3 

NE-NW 


25 

5 

66 

Co^ 

2 

N-Z 


22 

5 

00 

A 

1 

N33-NW 

10 

25 

7 

00 

A 

1 

NE-NW 


22 

6 

00 

C 

3 

NI3-NW 

10-50 

26 

8 


1 ^ 

1 



22 

16 

00-\ 





\ 3s 

2 


10 

22 

22 

00 / 

u 




26 

18 


n 




23 

2 

00 

AyC 

1 

N 


26 

20 

00 / 

V 




24 

0 

10 

Q 

2 

NE-NW 

30 

26 

22 

00 

A 


NE-NNW 

5 

25 

0 

16 

A 

1 

NE-N 

10 

26 

20 

00-\ 

Ci 




26 

1 

00-\ 

a 




26 

22 

00 / 





26 

4 

00 / 

u 




27 

0 

E iHI 

A 


NE-NW 

10 

26 

18 

00-1 





27 

27 

2 

3 

IS 

A 

1 

NE-NW 

10 

26 

26 

20 

22 

00 / 
00 

u 

0 

1 

N 

8 

29 

29 

20 

21 

00-\ 
00 / 

A 

1 

ENE-NNW 

16 

27 

27 

3 

4 

00 

00 

A 

A 

1 

1 

E 

E 


30 

0 


0 

1 

NE 


27 

5 

00 

0 

1 

NE-NW 


30 

18 


n 




27 

6 

00 

G 

1 

ENE-WNW 


30 

21 

00 / 

ly 




28 

3 

00-\ 





30 

22 

00 

A 

1 

NE-NNW 

10 

28 

4 

00 / 

u 




Deo 1 

1 

0 

1 

isi 

A 

1 

NE-NNW 

10 

28 

28 

16 

20 

00-1 
00 / 

0 




1 

2 


A 

1 

NE-NW 

16 

28 

22 

00 

A 

1 

NE-N 

8 

1 

1 

3 

4 

IH 

A 

n 

NE-NW 

12 

28 

29 

23 

0 

00 

00 

A 

A 

1 

1 

NE-NNW 

NE-NNW 

8 

8 

1 

5 






29 

1 

00 

A 

1 

NIS-NW 

12 

1 

6 


u 




29 

2 

00 

A 

1 

NE-NW 


2 

0 


0 


NE-NW 

16 

29 

3 

00-1 

n 




2 

4 


0 


NE-NW 

15 

29 

6 

00 / 

u 




2 

5 


0 




30 

0 

16 

0 

1 

ENE 

16 

3 

20 

00 

0 




30 

1 

00 

0 




3 

22 

00 

A 


NNE-NNW 

5 

31 

18 

00-1 

0 




4 

0 


A 

2 

NE-NW 


31 

20 

00 / 


r 


4 

1 


A 

1 

NE-NW 


31 

22 

00 

I A 

2 

NNE-NNW 

6 

4 

2 


A 

1 

NE-NW 


1 

1 

NW 


4 

3 


rk 




1926 







4 

6 

6 

0 

IS 

U 




Jan 1 

1 

0 

0 

00—1 
30 j 

• c 

1 

NE-N 

■I 

6 

1 


u 




1 

1 

00 

G 

1 

NE-N 


6 

2 


A 

1 

NE-N 

15 

1 

2 

00 

A 

1 

NE-NW 

15 

6 

3 

n 

A 

1 

ENE-NNW 

25 

1 

4 

00 

A 

1 

NE-NW 

12 


^ Radiation-pomt 6 »60°, (i » 9*^ 00“ ® Radiation-point 5 = 53°, a =* 9*^ 30“ 
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Maud Expedition Results, 1918-1925 

Table 68 — Ob&ervatwm of Aurora BorealiSj Septetnbei 1924 to Aj>nl 1925 — Continued 


Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten- 

sity 

Position 

Altitude 

ms 

h m 




o 

1925 

h m 





Jan 1 

5 00 

A 

1 

NE-NW 

15 

Jan 19 

18 00-\ 

Q 




1 

6 00 

A 

1 

NB-NW 

15 

19 

22 00 / 





1 

18 00-\ 





20 

0 10 

A 

1 

NE-NW 

10 

1 

20 00 / 

0 


/ 


20 

1 15 

CoO.Cs 

3 

All sky 

0,90 

1 

22 00 

A 

1 

NNE-NNW 

6 

20 

2 00 

Co,C8 

3 

All sky 

0,90 

2 

0 00 

0 




20 

3 00 

G 

1 

All sky 

0,90 

2 

1 00 

C 

2 

NE-NW 

20 

20 

4 00 

G 

1 

All sky 

0.90 

2 

2 00 

A 

2 

NE-NW 

oa20 

20 

6 00- \ 

G 

1 

All sky 

0,90 

2 

3 00 

A 

1 

S-E-NW 

10-16 

20 

7 00 / 


2 

4 00 

A 

1 

NE-NW 

12 

20 

8 00 

Co\C8 

4 

N sky 


2 

4 30 

A 

1 

NE-N 

15 

20 

18 00 

A 

1 

NE-NW 

10 

2 

5 00-\ 





20 

20 00 

A 

1 

NE-NW 

10 

2 

6 30 / 

u 




20 

22 00 

G 

1 

NNE 

ca5-12 

3 

2 00 

A 

2 

NE-NW 

12 

21 

0 00-\ 





3 

3 00 

A 

1 

NE-NW 

12 

21 

3 00 J 





3 

4 00 

0 




21 

4 00 

G 

1 

AUsky 


3 

5 00 

G 

1 

N 

10 

21 

5 00 

G 

1 

N 

10 

3 

6 00 

A 

1 

NE-NW 

10 

21 

6 00 

A 

1 

NE-NW 

15 

3 

7 00 

A 

1 

NE-NW 

8 

21 

7 00— \ 

r\ 




3 

22 00 

0 




21 

8 00 / 





13 

22 00 

A 

1 

ENE-NW 

20 

21 

18 00 

! A 

1 

NE-N-NW 

10 

14 

0 16 

A 

1 

ENE-N 

26 

\ A 

1 

SE-S-SW 

30 

14 

0 30 \ 





21 

22 00 

A 

1 

NE-NW 

10 

14 

1 00 J 

U 




22 

2 00-\ 

{\ 




14 

1 30 

C8 

3 

N sky 

0-90 

22 

4 00 / 





14 

14 

2 00 

2 30 

0 

Ca 

1 

ENE-WNW 

20 

22 

22 

5 00— \ 

6 00 / 

A 

1 

NE-NW 

16 

14 

3 00-\ 





22 

6 30 

G 

1 

W 


14 

3 30 / 

u 




22 

7 00 

A 

1 

w 


14 

18 00- \ 





22 

8 00 

0 




14 

20 00 / 

u 




23 

3 00 

A 

1 

NNE-W 

10 

14 

14 

21 00-\ 
22 00 / 

A 

1 

NE-NNW 

10 

23 

23 

4 00— \ 
7 00 / 

0 




16 

0 00-\ 





24 

0 00 

C 

1 

E-NNW 

25 

16 

2 00 i 

(J 




24 

0 36 

Cs 

3 

E-W 

oa60 

16 

20 00 

0 




24 

1 15 

( A 

1 

ENE-N 

40 

16 

16 

21 30-\ 

22 00 / 

1 

A 

2 

NE-NW 

10 

24 

2 00 

' s 

Cs 

1 

1 

NE 

NE-W 

15 

20-50 

17 

0 00-\ 





24 

3 00 

Cs 

1 

N sky 

16^60 

17 1 

3 00 / 

U 




24 

4 00 

Cs 

1 

N sl^ 

20-40 

17 

4 00 

A 

1 

NE-NW 

16 

24 

5 00-\ 





17 

4 30 

A 

1 

NE-NW 

15 

24 

7 00 / 

u 




17 

18 00 

A 

1 

NE-NW 

10 

25 

3 00 

A 

1 

NE-NW 


17 

20 00 

/ ^ 

2 

NE-NW 

10 

25 

4 00 

A 

2 

NE-NW 


\ C8,S8 
\2A 

1 

2 

ENE-Z-WNW 

NE-NW 

20,90 

8,10 

26 

i 26 

22 00-\ 
24 00 / 

G 

1 

E-NW 

10 

17 

22 00 

\2A 

1 

ENE-Z-WNW 

50,90 

26 

1 00 

A 

1 

E-NW 

10 



88 

1 

NE,NW 

0-40 

26 

2 00 

G 

1 

E-N 

5 

18 

0 00 

A 

1 

NE-NW 

10 

26 

3 00-\ 





18 

1 00 

A 

1 

NE-NW 

15 

26 

5 00 / 

\j 




18 

2 00 

! ^ 

2 

NE-NW 

25 

26 

18 00-\ 





1 C' 

1 

NE,NW 

oa30 

26 

20 00 / 

\j 




18 

2 30 

A 

1 

NE-W 

20 

26 

21 00 

A 

1 

NE-NW 

5 

18 

3 30 

A 

1 

NE-W 

20 

26 

22 00-\ 

n 




18 

4 00 

0 




27 

1 00 j 

* \j 




18 

6 00 

2A 

1 

NE-NW 

10,20 

27 

1 30 

C 

1 

NB-N 

20 

18 

6 00 

0 



27 

2 00 

C 

1 

NE-N 

16 

18 

18 00-T, 

/I 




27 

2 10 

A 

1 

NE-NW 

12 

18 

22 00 j 

u 




27 

3 00 

[ ^ 

1 

NE-NW 

7 

19 

0 16-1 

^ G 


E 


\ G 

1 

N sky 

10-70 

19 

1 00 J 

1 


27 

4 00 

Q 

1 

NE-NW 

5-60 

19 

2 00 

A 

1 

NE-WNW 

oal5 

27 

5 00 

0 




19 

19 

3 00-1 

4 00 J 

> A 

1 

ENE-WNW 

15 

28 

29 

18 00-1 
0 00 J 





19 

5 00 

A 

1 

ENE-WNW 

10 

29 

1 00 

A 

1 

NE-NW 

16 

19 

6 00 

0 




29 

2 00 

A 

1 

NE-NW 

30 


^ Radiation-pomt 5*=»64®, a’* 9^ 40“ * Radiation-pomt 6 = 71 °, <i =» 15 ^ 20“ 
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Tabll 68— 06seryaiions of Aurora Borealis, September 19^4 to April 1925 — Continued 


Date 


Feb 


LMT 


1925 
JazL 29 
29 
29 
29 
29 
29 
29 
29 

29 

30 
30 
30 
30 
30 

1 
1 

3 

4 

4 

5 
5 

5 
b 

6 
0 
7 

7 

8 
8 
8 
9 
<) 

10 
10 
10 
10 
10 
10 
11 
11 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
16 
16 
17 

17 

17 

17 
17 
17 
17 


h m 

3 00 

4 00 

5 00 

6 00 
7 00 

18 00”' 
21 00 ^ 
22 00 ” 
24 00 , 
1 00 
2 00 


00 

00 

00 

30 


5 00 


00 

00 


18 00- 
6 00 
18 00- 
24 00 
0 00 ” 
6 00 
18 00- 
2 00 
18 00- 

4 00 
18 00- 
24 00 

5 00 
18 00 


00 

00 

00 

00 - 

00 


18 00- 
4 00 
18 00- 
2 00 
4 00” 
6 00 
18 00- 
23 00 
0 00 


00 

50 

00 - 


3 00 


00 

00 - 

00 


18 00- 
21 00 
22 00 - 
24 00 
1 00 

2 00 
2 30 


15 

00 

00 

00 


Form 

Inten- 

sity 

Position 

Altitude 

Date 

LMT 

Form 

Inten-* 

sity 

Position 

Altitude 




o 

1926 

h m 




o 

A 

2 

NE-NW 

15 

Feb 17 

18 00” \ 

Q 




A 

1 

NE-NW 

15 

17 

21 00 / 





0 




17 

21 40 

2A 

2 

NNE 

10 

0 

1 

NE~N 

8 

17 

22 00 

A 

2 

NE-NW 

6 

0 




17 

23 00 

(2A 

2 

NE-NW 

8, 15 




\ G, Sa 

1 

NE-NW 

0-46 

0 




18 

0 00 

I ^ 

3 

ENE-NW 

15-46 



E-NNW 

18 

1 ^ 

1 

E— Z— W 

90 

A 

1 

18 

1 00 

/ ^ 

2 

NNE-NW 

20 

c 

1 

ENE-NW 


1 ^ 

1 

E-Z-W 

90 

0 

A 

1 

1 

N 

NE-NW 

15 

18 

2 00 

/ C' 

\ 

3 

2 

N 

NE-Z-W 

15 

90 

A 

1 

NE-NW 

12 

18 

3 00 

ZC 

2 

E-W 

30,90,80 

0 

0 




18 

4 00 

1 A , 

\ 0 

2 

1 

E-Z-W 

N 

90 

15 

A 

1 

NE-W 

28 

18 

5 00 

A 

2 

E-Z-W 

90 

0 




18 

6 00 

A 

1 

E-N-W 

30 

0 




18 

18 00”\ 

n 




0 




18 

19 00 / 








18 

20 00 

A 

1 

ENE-NNW 

10 

0 




18 

21 00 

A 

1 

NE-NNW 

10 




18 

22 00 

A 

2 

NE-NNW 

10 

0 




18 

23 00 

C 

2 

NE-NW 

10 




19 

0 00 

C 

2 

NE-NW 

10 

0 




10 

19 

1 00”\ 
2 00 / 

0 




0 




19 

3 00 

A 

1 

NNE-NW 

15 




19 

4 00 

0 




0 




20 

21 40 

C 

1 

NW-Z 





22 

22 00 

A^ 

2 

NE^NW 

0 

0 




22 

23 00 

A 

1 

NE-NW 

6 

c 

2 

NE-NW 

30 

23 

0 00 

A 

1 

NE-NW 

0 

c 

2 

N-NW 

30 

23 

1 00-\ 

n 




0 




23 

2 00 / 

yj 








23 

18 00”\ 

r\ 




t 

2 

NE-NW 

20 

23 

23 

20 00 / 
21 30 

w 

A 

1 

NE-NW 

7 

0 




23 

22 00”\ 








23 

24 00 / 

\j 




0 




24 

24 

1 00”\ 
2 00 / 

A 

1 

NE-NW 

10 





24 

3 00 

A 

1 

NE-NW 

8 

0 




24 

4 00 

0 








24 

20 00”\ 

n 




0 




24 

24 00 / 

\j 




c 

3 

NE-NW 

20 

25 

4 15 

G 

1 

ENE-N 

10-30 

0 




26 

6 00 

A 

1 

ENE-NW 

10 

c 

1 

E-N 

80 

25 

6 00 

0 







25 

19 30 

A 

2 

E-NW 

15 

0 




26 

20 00 

Cs 

2 

ENE-N-WNW 

5-90 

2A 

2 

E W 

40, 90 

26 

22 00 

i ^ 

1 

NE-N 

6 


1 

2 

SE-S-SW 

45 

0 




25 

23 00 

Ca 

2 

SE-Z-NW 

90 





26 

0 00 

! Ca 

2 

SE-Z-NW 

00 

0 





1 

NE-NW 

20 



N 

15 

26 

1 00 

Ca 

1 

E-Z-W 

90 

A 

2 

26 

2 00 

G 

1 

N 


C 

3 

NE-NW 

20 

26 

3 00 

A 

1 

NE-NW 

10 

' A 

2 

NE-NW 

10 

26 

4 00 

G 

1 

N 

8 

Q 

1 

NE-NW 

10-60 

26 

6 00 

0 




^ C 

2 

N 

10 

27 

0 00”! 

, Q 




0 

1 

N sky 

0-90 

27 

5 00 / 





‘ G 

1 

NE-NNW 

25 

27 

18 00”1 

> 0 




A 

2 

NE-NW 

16 

28 

6 00 j 





A 

1 

ENE-NW 

10 

28 

18 00”! 

, 0 




G 

1 

NNW 

10 

28 

21 00 J 






^ Lower nm red 




Maud Expedition Results, 1918-1925 

Table 6S — Observations of Aurora Borealis, Septerriber 1924 to April 1926 — Concluded 



Table 69 — Cloudiness on Scale 0 to 10, September 1924 to March 1925^ 


10 10 
10 10 


10 10 
10 10 
6 10 
10 10 


10 10 
1 1 
9 10 

10 9 

8 6 
10 10 


10 10 
10 10 ! 
10 10 

4 8 

5 10 
10 10 
10 10 

4 10 

10 10 
10 10 


10 10 
10 10 
10 10 
3 1 

10 10 
10 10 
10 10 
10 10 
10 10 
10 10 


10 10 
10 10 


10 10 
10 10 
4 10 

10 2 
10 10 
9 9 

10 10 


3 


10 10 

2 3 
10 10 

7 8 

3 2 
10 10 


10 10 
10 10 
10 10 
9 10 

9 10 

10 10 


10 10 
9 10 


10 .9 

1 10 
10 10 
4 3 


10 10 
1 3 


10 10 
10 10 
10 10 

9 10 
10 10 
10 10 
10 10 

2 2 
9 1 

10 10 

10 10 


7 10 

10 10 


10 10 
4 1 


10 10 
10 10 
10 10 
10 9 

10 9 

10 10 


2 10 
10 10 
10 10 
1 1 


Local mean time m hours 


1924 
Got 26 

27 

28 

29 

30 

31 

Nov 1 



3 3 2 1 

10 10 3 3 

10 10 10 10 

4 6 4 

2 2 3 

10 10 10 

1 4 10 

10 10 10 

4 10 5 

10 10 10 

0 3 0 

10 2 10 

2 0 1 

10 10 10 


10 10 10 
3 11 

10 10 10 
10 10 4 

8 5 8 


10 10 4 

8 5 8 

1 10 5 

10 10 9 

10 10 10 

10 10 8 

9 5 8 



10 10 10 
2 2 7 

10 2 1 
10 10 4 

10 1 
10 8 10 
10 9 9 


®Diirmg this entire period, observations were made at the winter-quarters in latitude 170° 43 '2 north and in longitude 162° 25^0 east. 
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Tablx 69 — Cloudtness on Scale 0 to 10, September 19S4 to March 19Z6 — Concluded 
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I 

amount of clouds A few nights of cloudiness 10 are mcluded, however, among the j 

“clear mghts” discussed, these being cases where the original notation is 10*, meanmg ' 

that the sky was covered with very thm clouds through which aurora generally could ' 

be seen The adopted character-number is best illustrated by an example The 
bnghtness of each of the forms, glow, arch, curtam, streamer, and corona (the last two 
considered as one group) was entered for every hour of the night as m Table 70 The j 

total of bnghtness thus entered represents the character-number for the night, thus, foi ■ 

example, the character-number for the mght of January 2-3, 1924, as shown in Table } 

70, IS 19 I 

Table 70 — Example to Show Definition of Auroral Character-Number 



Brightness of form observed, January 2 to 3, 1924, at local mean 
time houis 

Sum 


22 

23 

24 

1 

2 

3 

4 

5 

6 


G 

0 

0 

2 

0 

0 

1 

2 

2 

0 

7 

A 

0 

2 

0 

0 

0 

0 

0 

0 

0 

2 

C 

2 

0 

0 

2 

2 

0 

0 

2 

0 

8 

.Si, Co 

0 

0 

0 

0 

0 

2 

0 

0 

0 

2 

Total = a 

uroral character-number 






19 


Evidently this character-number is very comphcated, because it takes into account 
the number of forms, the bnghtness of the forms, and the number of full hours at which 

Table 71 — Auroral Character-Numbers on Clear Nights 
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auroras were observed during the night Howevei, it serves well as a rough repiesenta- 
tion of the total intensity of an amoral display during a mght Table 71 contains these 
auroral character-numbers for every clear night of the three half-years from which obser- 
vations of the aurora are available 

(2) characteristic features depending upon the geographic position op the 

OBSERVING STATION 

An exammation of the auroral observations reveals charactenstic differences fiom 
year to year, especially between the observations from the first two wmters on the one 
hand and the last winter on the other hand These differences appear to be so closely 
related to the differences in the geographic latitude from winter to winter that they un- 
doubtedly show the variations of the auroral displays with latitude in the region around 
160® east of Greenwich However, it is well to bear in mmd that the observations are 
not simultaneous and that, therefore, vanations from year to year may also be included 
in the figures which are to be discussed 

The observations were made from a fixed station only durmg the wmter of 1924r-25 
During the two wmters of 1922—23 and 1923—24 the Maud was driftmg with the ice 
and the position was changmg from day to day Durmg these wmters, however, the 
drift was always slow, except in the month of October No material error will be intro- 
duced by regarding the observations as taken from the points represented by the average 
positions for the penods These average positions for the two winters in the dnft-ice 
and the fixed position of the last wonter-quarters are entered m Table 72 


Table 72 — Geographic PoBfitions during Peiiode with 
Auroral Ohservatiom 


Period 

North 

latitude 

East 

longitude 

Ootobei 1922 to March 1923 
October 1923 to March 1924 
October 1924 to March 1925 

o 

73 6 

75 1 

70 7 

0 

172 2 

159 5 

162 4 


In the following tables all data are arranged according to the geographic latitude 
and not chronologically 

(3) AURORAL FREQUENCY 

A measure for the frequency of the aurora can be found from Table 71, contammg the 
auroral character-numbers. From this table we find for each wmter the total number of 
clear nights and the number of clear nights with aurora, whence we find the auroral fre- 
quency defined as the percentage-occurrence of clear nights with aurora referred to the 
total number of clear mghts The numbers and frequencies thus found are compiled 
in Table 73, in which also the mean auroral character-numbers for the three wmters are 
entered. From the table it is seen that the auroral frequency and the character-number 


Table 73 — Amoral Frequency and Character-Nwnhen ut the Penods October to Maich 


North 

latitude 

East 

longitude 

Number 
of clear 
nights 

Number of 
clear mghts 
■with aurora 

Auroral 

frequency 

Auroral 

charactei- 

number 

0 

0 



pir cent 


75 1 

159 5 


81 

90 

9 i 

73 6 

172 2 

78 

69 

88 

8 8 

70 7 

162 4 

66 

1 46 

68 

4 7 
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decrease with, decreasing latitude The difference between the two most northerly 
latitudes is not marked, mdicatmg that the observations m these latitudes were taken 
not far from the zone of maximum frequency. 



Fig 38 — ^Auroral variations with latitude off north coast Siberia 


It IS of mterest to note that the character-number decreases more rapidly with 
latitude than the frequency, because this shows that the auroral displays become less 
intense when gomg south 

(4) peecentage-occurrence op aurora op the dipperent grades op brightness and 

OP DIPPERENT POEMS 

An exammation of the auroral frequency of the various grades of brightness accord- 
mg to the arbitrary scale used shows that the bnghtness decreases with latitude The 
number of occasions expressed m per cent of the total number of observations on which 
the brightness was mdicated as famt, moderate, strong, or bnUiant show the values as 
entered m Table 74 


Table 74 — Perceriiage-Occyrrence of Aurora of Different Bnghtness 


North 

latitude 

East 

longitude 

Brightness 

Famt 

Moderate 

Strong 

Brilliant 

o 

0 

per cent 

per cent 

per cent 

per cent 

75 1 

169 6 

28 6 

62 0 

8 2 

1 2 

73 6 

172 2 

31 4 

60 4 

7 4 

0 8 

70 7 

162 4 

66 2 

26 4 

6 3 

1 1 


It is evident that the aurora becomes more and more famt the farther south we move 
withm this region, but again we find that the difference is not very marked between 
the two most northerly locations. 
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Notes regarding remarkably colored forms are not frequent For latitude 75® 1 
there are 13 notes, for 73°6 there are 19, and for 70®7 there is only one. Rapidly moving 
forms were noted apparently still more rarely, namely, 3, 14, and 0 times, respectively 
However, it must be remembered that the terms "unusual color” and "unusual move- 
ment” are so vague that they leave everythmg to the judgment of the observer 
It IS characteristic that most notes of this type were made durmg the first winter in 
latitude 73°6, when the brilliant auroral displays were yet novel to most of the ob- 
servers, who, therefore, at that time would call phenomena "unusual” which later they 
would regard as ordinary. 

There is also a very marked variation with latitude m the relative frequency of 
the various forms of the aurora, which is evident from Table 75 


Table 75 — Percmto^e-Occurrence of the Auroral Forms 


North 

latitude 

East 

longitude 

Type 

HH 

Moving 

forms 

0 

A 

c 

8 

Co 

0 

o 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

76 1 

159 6 

19 8 

28 6 

42 2 

7 5 

1 9 

48 4 

51 6 

73 0 

172 2 

21 2 

31 4 

34 5 

11 6 

1 3 

52 6 

47 4 

70 7 

162 4 

17 5 

55 a 

22 4 

2 5 

2 3 

72 8 

27 2 


The stnking feature is that with decreasing latitude the number of quiet forms 
increases, while the number of moving forms decreases; at the two northerly locations 
the aurora curtains are dominatmg, but at the southerly the arches are by far the most 
frequent This result is m good agreement with observations from still more southerly 
stations m the same region At Pitlekai, m north latitude 67° 06' and east longitude 
186° 29', where the Vega wintered from 1878 to 1879, A E. Nordenskiold describes the 
typical aurora as a low arch to the north, and at Cape Serdze Kamen, 50 miles east of 
Pitlekai, where the Maud was m 1920 to 1921, a low arch to the north was frequently 
seen, while other forms seldom occurred 

(6) OCCURRENCE OF AURORA IN THE SET 

The occurrence in the sky also shows characteristic variations with latitude. In 
order to examme this, the sky was divided m five segments, one called zenith, correspond- 
ing to the central part of the sky from zemth to 60° above the horizon, and four from alti- 
tude 60° to the horizon, representmg the north, east, south, and west sky, respectively 
The number of cases in which auroras were observed within any of these segments at the 
fun hours between 22** and O’* on clear nights was found from the tables of observations 
and expressed m per cent of the total number of observed auroras The results are 
shown in Table 76, m which, for instance, 72 per cent m north segment m latitude 75° 
means that 72 per cent of the auroras observed at the stated hour were seen in the 
segment called north. 


Table 76 — Perceriiage-OccuTrence of Aurora W%th%n F%ve Sky^Segmmts 


North 

latitude 

Segment 

Difference 

N 

E 

8 

W 

Z 

N-S 

E-W 

0 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent * 

per cent 

76 1 

72 

81 

45 

74 


27 

7 

73 6 

69 

81 

31 

73 

44 

38 

8 

70 7 

89 

84 

11 

77 

17 

78 

7 
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The most mterestmg result of this investigation is that the auroral display m the 
southern sky decreases rapidly with decreasmg latitude, while the displays in the east 
and west remain constant It also appears that auroras are most frequent m the east 
and west of the two northerly locations, but most frequent in the north at the southern 
station With a broad generahzation, the figures in Table 76 may be interpreted to the 
effect that the auroras m the region concerned have the character of a band extending 
from east to west or, smce the frequency is somewhat greater m the east than in the 
west, a band which is perpendicular to a direction directed shghtly east of north The 
band has a great width m north-south direction, but appears at the southerly station in 
latitude 70°7 so low that it passes across the northern sky Proceedmg to the north, 
it rises more and more above the horizon, until m latitude 75 it approaches the zenith 
It may be assumed that at the zone of maximum frequency the auroras occur 3 ust as 
often on the southern as on the northern sky From the values in Table 76, a rough extra- 
polation mdicates that the difference between occurrence m the north and m the south 
segment will disappear between latitudes 77® and 78® It may be concluded, therefore, 
that the zone of maximum frequency in longitude 160° east of Greenwich falls between 
latitudes 77® and 78® north. 

(6) CHAEACTEEISTICS OP AECHES AND COBONAS 

We shall finally examine the orientation and altitude of the arches and the positions 
of the radiation-points of the coronas For each winter the arches were tabulated in four 
groups, accordmg to the altitude of the summit reckoned from the north horizon, namely, 
of altitudes less than 60°, between 60® and 90®, between 90® and 120®, and more than 120®. 
The last two groups comprise the arches which pass over the southern sky For each 
group the mean altitude of the summit of the arch and its azimuth reckoned from the 
south were computed 


Tablb 77 — AUitvdes and AzvmvXhs of Summits of Arches 



Latitude and longitude 

Altitude 

76”! N, 159?5 E 

73°6 N, 172‘‘2 E 

70“7 N, 162® 

IE 


No 

Alt 

Az 

No 

Alt 

Az 

No 

Alt 

Az 



a 

0 


o 

o 


o 

0 

Less than 60° 

112 

27 

184 

110 

30 

188 

164 

14 

182 

Prom 60° to 90° 

99 

83 

183 

116 

86 

183 

16 

88 

180 

Prom 90° to 120° 

18 

111 

180 

29 

107 

182 

2 

116 

186 

More than 120° 

64 

166 

180 

29 

160 

183 

4 

160 

186 

Totals and means 

293 

79 9 

183 

284 

72 9 

187 

185 

24 1 

182 

Magnetic meridian 



183 



187 



180 


Only the observations which give the directions to the end-pomts of the arches and 
the altitudes of the summits were utihzed Most of the arches cross from the eastern 
to the western sky, but a few run from a pomt on the eastern sky to the north or south or 
from the north or south to a pomt on the western sky Not a single one is found entirely 
on the eastern or the western sky. Therefore, it is always ppssible to discnminate 
between the eastern and the western end-pomts of the arches, and the mean directions to 
these pomts were computed for each group as the arithmetical mean of the smgle direc- 
tions, reckoned m- degrees from the south through west The azimuth of the summit was 
defined as the mean of the azimuths to the end-pomts The altitude represents the mean 
altitude over the northern horizon. 
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Table 77 shows that the niimber of arches in the southern sky decreases with 
decreasing latitude and also that the azimuth of the summit of the arch is practically 
mdependent of the altitude of the su mmi t. From the mean of all observed arches it 
appears that a greater number of arches were observed at the two north e rly locations and 
that the mean altitude of the summit decreases rapidly with decreasing latitude The 
mean azimuth to the summit is practically the same at all locations, but shows a 
vanation from one location to another in agreement with the variation of the magnetic 
mendian From the azimuth of the north magnetic mendian it is seen that the arches 
run practically perpendicular to the magnetic mendian at all locations 

The number of coronas which were observed is surpnsmgly shiaII A corona was 
noted twelve times in 1922-23, twenty times in 1923-24, and eight timAs m 1924-25 On 
these occasions the radiation-point could be determuied with any certainty only six, 
twelve, and five times, respectively The radiation-point was observed by making a 
sketch of the position of the point relative to known stars, the decimation and right 
ascension of the pomt being determined later from a star-chart Elnowing the tune of 
observation, the hour-angle of the radiation-pomt could be computed by mPATig of the 
right ascension. It was found at numerous stations that the radiation-pomt hes close 
to the magnetic zenith, defined as the direction toward which the south end (upper end) 
of an mclination-needle points when orientated m the magnetic mendian The mag- 
netic zenith IS not a fixed point, but vanes accordmg to variations in inchnation and 
dechnation However, these variations are small, and we, therefore, should expect that 
the decimation and the hour-angle of the radiation-pomt were subject to amnll changes 
only, but the observations show for all three penods a wide range which probably arose 
from errors of observation. Mean values were denved for each penod by plottmg the 
observed points on a stereographic polar map and determmmg the mean point graphi- 
cally From the mean decimations and hour-angles the altitudes and azimuths of the 
radiation-point were computed as shown in Table 78, together with the altitudes and 
azimuths of the magnetic zenith It appears that the ra(hation-pomt always hes below 
and to the west of the magnetic zemth. This is m agreement with what has been found 
at other stations, though the differences appear to be greater m the region we deal with 
tha,n elsewhere However, our observations are few and the smgle values scattered, for 
which reason no great weight can be attributed to the magnitude of the observed differ- 
ences. The 12 values for latitude 75'’! show the smallest scattermg and, therefore, are 
probably the most trustworthy, the four values for latitude 70°7 disagree considerably 
among themselves and are probably the least trustworthy. 


Table 78 — AUitvde and Azimuth of ihe Eadiahon-Point and of the Magnetic Zenith 


North 

latitude 

Eadiation-point 

Magnetic zemth 

Number of 
observations 

Altitude 

Azimuth 
from south 

Altitude 

Azimuth 
from south 

Q 

0 

0 

0 

o 


75 1 

81 0 

10 8 

82 6 

2 7 

12 

73 6 

78 7 

23 8 

si 6 

7 6 

6 

70 7 

77 8 

36 

79 

0 

4® 


® Omitting one observation marked doubtful, if retained the means for radiation-point 
altitude and azimuth are 80^4 and 25°, respectively 


(7) PEEIODICITY OF THE AXTEORA 

(o) Annual penod — The observations of aurora were naturally hmited to the wmter 
half-year and can not give, therefore, any conclusive information regarding an 
period of the aurora However, we can examme the evidence for such a penod which is 
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contained in the half-year’s observations From Table 71 the numbers of clear mghts 
in every winter month and the numbers of clear mghts with aurora were compiled as in 
Table 79. This table also contains the percentage of clear mghts on which auroras were 
observed and the mean auroral character-number for the clear mghts 


Table 79 — Vanat%om of the Aurora during the Winter 


Description 

North 

lat 


Month 

long 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Number of clear nights 

o 

75 X 

0 

159 5 

1 

11 

20 

21 

18 

19 


73 6 

172 2 

4 

15 

13 

16 

14 

16 


70 7 

162 4 

7 

10 

7 

13 

16 

13 

Clear mghts with aurora 

76 1 

159 5 

1 

8 

20 

19 

17 

16 


73 6 

172 2 

4 

13 

13 

13 

11 

15 


70 7 

162 4 

4 

9 

6 

12 

9 

5 

Percentage of clear nights with aurora 

75 1 

159 6 

100 

73 

100 

90 

94 

84 


73 6 

172 2 

100 

86 

100 

81 

79 

94 


70 7 

162 4 

67 

90 

86 

92 

56 

38 

Mean auroral character-number 

75 1 

159 5 

9 0 

6 6 

9 8 

10 7 

11 0 

7 4 


73 6 

172 2 

13 2 

11 1 

8 5 

7 6 

9 1 

6 8 


70 7 

162 4 


6 6 

5 7 

5 9 

5 4 

1 3 


From this table it is seen that there is a marked difference m the frequency of the 
aurora m the two northerly locations and the southerly At the northerly location there 
appears no systematic variation of the auroral frequency from month to month In both 
wmters the aurora was observed in the average on mne of ten clear mghts However, 
m the southerly latitude (70®7 north) a pronounced maxim u m of the auroral frequency 
occurs m the middle of the wmter In November, December, and January the frequency 
was as great as it was farther north, but in October and m February and March it is much 
smaller. The auroral character-numbers show similar features In the northerly lati- 
tudes the mean character-numbers run irregularly from month to month, averaging 9 3 
and 8 8, respectively, but at the southerly station the greatest values were aroimd mid- 
winter, with an average for the whole period of 4 7 (see Table 73) It may be noted that 
the character-numbers in midwinter are much smaller at the southerly station than at 
the two northerly ones, though the frequency is equal This again shows that the dis- 
plays farther south are less bnlhant and last a shorter time 

(b) Variation of the auroral frequency during the night— When the variation of the fre- 
quency durmg the night is to be discussed, there is the difl&culty that the observations 
were taken systematically only between 22*^ and eJ* by the regular mght watchmen It 
would not be advisable to extend the examination of the frequency beyond because 
at the end of March the Sun rose about this hour and even m October and February the 
twihght made doubtful auroral observations after S’*. However, it would be desirable to 
have had complete observations from IS** to 6^ but the notes regardmg the aurora 
between 18 '* and 22** are not as systematic as desired These observations were taken by 
F. Mahngren and the writer, but other duties frequently interfered This circumstance 
makes the mvestigations more difficult It is necessary to examme separately the nights 
from which observations only from 22** to S’* are available, the “mcomplete” mghts, 
and the “complete” mghts on which notes were made after 18’* The results from the 
latter can be used for amphfying the results from the former An investigation of the 
variation durmg the mght has to be confined to conditions durmg clear mghts. The 
rule was followed that if an observation was lackmg at the full hour, but taken witbm 
25 minutes from the full hour, then this observation was used Durmg the “ complete ” 
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mghts tlie hours 19 and 21 were omitted, because observations bad often been taken at 
18 and 20 only, and durmg the last winter the record at 23 was left out, smce our 
native cabin-boy had the watch at this hour for a period. 



Table 80 contains the percentage frequency of the aurora on clear nights, the upper 
part bemg derived from the “mcomplete,” the lower from the “complete” mghts The 
numbers were derived by first dete rmi n in g the frequency on clear nights when aurora was 
observed and then multiplying the number for latitudes 75°1, 73?6, and 70°7 by 0.90, 
0 88, and 0.68, respectively, these factors representing the ratio between clear mghts 
with aurora and the total number of clear mghts (see Table 73) The values are shown 
graphically in Figure 39 From the table and, still better, from the figure, it is seen that 
there is a pronounced variation of the frequency during the mght, the greatest number 
of aurora occurrmg between 22>‘ and 2 ^ The number of auroras between 221^ and 6 ^ 
IS apparently smaller at the uneven hours than at the even This is undoubtedly so 
because the observers occasionally omitted the observations at the uneven hours, which 
was not the case at the even hours because the watch was changed then. 
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The frequency between 22*^ and 2^ decreased from north to south In latitude 
75° 1 it averaged 59 per cent, meaning that on clear mghts aurora was seen at any time 
between 22^ and 2’^ m 59 of 100 cases, in latitude 73° 6 it is 54 per cent, and m latitude 
70°7 it IS 40 per cent. The frequency at and IG"* remams almost constant, about 20 
per cent, m such a way that the range of the variation during the mght decreases from 
north to south The fact that the maximum frequency falls near local midmght is in 
agreement with Vegard’s conclusion, namely, that the maximum frequency occurs near 
magnetic imdmght because the magnetic and the astronomic mendian almost coincide 
m the region of observation 


Table 80 — Percentag»-Vanatum of Auroral Frequency during ihe Night 


Descnption 

North 

lat 

East 

long 

Local mean time m hours 

Number 
of nights 
with 
aurora 

18 

19 

20 

21 

. 

22 

23 

24 

1 

2 

3 

4 

5 

6 

“Incomplete” mglits 

“Complete** mghts 

o 

76 1 
73 6 
70 7 
75 1 
73 6 
70 7 

o 

159 6 
172 2 
162 4 
169 6 
172 2 
162 4 

24 

23 

13 

(24) 

(28) 

(13) 

24 

32 

13 

(37) 

(44) 

(30) 

55 

66 

39 

51 

66 

46 

59 

46 

(40) 

54 

42 

(45) 

67 

64 

41 

63 

46 

44 

53 

56 

38 

54 

60 

40 

69 

57 

44 

70* 

60 

44 

37 

33 

39 

37 

37 

35 

29 

36 

39 

42 

42 

22 

14 

21 

27 

18 

31 

20 

19 

18 

18 

28 

26 

81 

69 

45 

30 

19 

31 


Table 81 — Varwivon during the Night of the PercerUage-Frecpiency of the Yarwua Forme of Aurora 


Forms 

North 

lat 




“Incomplete** 

mghts 






“Complete’* 

mghts 




East 

long 

Local mean tune in hours 

22 

23 

24 

1 

2 

3 

4 

5 

6 

18 

20 

22 

23 

24 

1 

2 

3 

4 

5 

6 


o 

76 1 

o 

159 6 

7 

12 

11 

10 

17 

14 

17 




0 

3 

12 

12 

12 

18 

12 

18 

3 

6 


73 6 

172 2 

5 

13 

11 

19 

13 

6 

11 




0 

9 

19 

19 

19 

19 

5 

9 

0 

23 


70 7 

162 4 

8 


11 

11 

11 

5 

9 

3 

6 


0 

7 


4 

11 

9 

7 

9 

4 


Ji rnKfiS 

75 1 

169 6 

23 

18 

20 

12 

16 

18 

14 

13 

8 

21 

18 

24 

16 

24 

16 

30 

15 

16 

18 

12 


73 6 

172 2 

23 

18 

15 

17 

18 

n j 

16 

4 

9 

9 

19 

14 

19 

6 

28 

28 

19 

28 

6 

6 


70 7 

162 4 

35 


26 

26 

Wsm 

m m 

mm 

18 

9 

11 

13 

32 


29 

24 

33 

29 

33 

24 

13 

Curtains 

75 1 

169 6 

36 

42 

48 

37 

34 

H. u 

Bl 

3 

0 

3 

6 

33 

33 

46 

39 

45 

12 

6 

6 

0 


73 6 

172 2 

32 

24 

43 


34 

■ 

5 

5 

1 

14 

14 

32 

14 

37 

28 

37 

23 

9 

9 

0 


70 7 

162 4 

3 


18 

■cl 

15 

3 

3 

2 

2 

2 

7 

4 


18 

16 

20 

2 

0 

2 


Streamers 

75 1 

169 6 

10 

13 

14 

9 

18 

9 

6 

4 

1 

■I 

0 

9 

9 

9 

9 

9 

9 

6 

3 



73 6 

172 2 

5 

4 

5 

16 

13 

6 

9 

8 

4 

■1 

6 

5 

5 

14 

19 

23 

6 

19 

19 

9 


70 7 

612 4 

3 


■ 

2 

3 

2 

2 

2 

2 

Ll 

2 

4 


■1 

2 

4 

2 

2 

2 

2 


(c) Variation during the night in the frequency of various forms — It is of interest to 
AYaTYimPi whether the variation of the frequency of the aurora as a whole is the same for 
all forms For this purpose Table 81 was prepared similarly to Table 80 The meamng 
IS, for mstance, that on seven per cent of all clear mghts glows were observed at 22>‘ m 
latitude 75° 1, basmg the computation on observations on “mcomplete” mghts, or on 
three per cent, basmg the computation on the results from “complete” mghts In the 
table the observations of streamers and coronas axe placed m one group 

From Table 81 it appears that the curtams Aow a very marked vanation of the 
frequency durmg the mght with maximum between 22 and 2** The vanation of the 
other forms is generally of the same type, but it is noteworthy that glows were not present 
durmg the early hours of the night, while arches are relatively numerous then The 
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variation m the frequency of the various forms appears to be independent of latitude. 
However, it is characteristic that the frequency of the arches is greatest at the southerly 
station, while the curtains here are far less frequent The lack of curtains at this station 
IS evidently responsible for the much smaller range in the variation of frequency as a 
whole, as previously noted (p. 501). 
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Pig 4Q--Type“Occtirreiice and type-vanation of aurora off Siberian coast 
[Smoothed means — (a + 2b + ^)/4] 


Since the variation appears to be independent of latitude, a clearer picture may be 
obtamed by combimng the observations from aU locations, utjizmg the observations on 
the even hours only The results are represented by Table 82 and Figuye 40. The 
table shows that at midnight a glow was observed on 10 of 100 clear mghts, an arch on 
22 of 100 clear mghts, and so on. From the table and the figure it is clearly seen that 
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the occurrence of curtains is subject to a very great variation during the night, with 
Tnn.-mTmm between 24’* and 2**. The occurrence of arches and of streamers and coronas 
shows a similar but smaller variation, whole the glows are most frequent m the later part 
of the mght. 

Table 82 — Variation during the Night of the Percentage^Freguency of the 
Various Forms of the Aurora (Mean of all) 


Form 

Local mean tune m hours 

18 

20 

22 

24 

2 

4 

6 

Glows 

0 

0 

6 

10 

14 

14 

13 

Arches 

14 

16 

28 

22 

31 

26 

11 

Curtams 

5 

8 

20 

31 

32 

4 

1 

Streameis and coronas 

0 

2 

6 

6 

10 

7 

3 


The percentage-occurrence of the various forms, that is, the number of cases in 
which aurora of a given form was noted when aurora was seen, is also of interest The 
vamtion m the percentage-occurrence during the mght is the same at aU stations and, 
therefore, it is sufficient to give the mean results for all These are given in Table 83 
and represented graphically m Figure 40 The numbers m the table mean, for example, 
that m 100 cases when auroras were observed at midmght, glows were seen 20 times, 
arches 43 tunes, and so on We find that glows were relatively dommant in the later 
part of the mght, arches m the early part, curtains had a maximum of percentage- 
occurrence at midmght, while streamers_and coronas occurred m about the same propor- 
tion throughout the mght. 

Table 83 — Percentage'^Dccurrence of the Various Forms of the Aurora (Mean of All) 


Form 

Local mean tune m hours 

18 

20 

22 

24 

2 

4 

6 

Glows 

0 

0 

12 

20 

22 

33 

54 

Arches 

74 

76 

66 

43 

50 

62 

46 

Curtams 

26 

38 

40 

61 

61 

10 

4 

Streamers and coronas 

0 

10 

12 

12 

16 

17 

13 


Table 83 and Figure 40 give a good idea of the general character of the course of an 
auroral display. It begms m the late afternoon with an arch and perhaps a few curtains. 
Between 20** and 22’* the display mcreases in intensity, curtams become more frequent, 
and streamers and glows appear. Around midmght the display is most brilhant and the 
movmg forms predommate These disappear m the later part of the night, and in the 
early mormng hours we frequently find only a glo# or an arch left This description of a 
display IS very generahzed, a smgle display may have a widely different course 

(d) Movement over the sky — Table 84 shows the percentage-occurrence of the aurora 
withm the five sky-segments previously defined for every hour of the mght The table 
shows, for example, that in 75° 1 north latitude 86 of 100 auroras were seen in the segment 
called east at 22**, and so on The fact that the sum of every column far exceeds 100 
TT )aq.na that the auroras generally covered a number of segments A close mspection of 
these tables reveals that at the two northerly locations the aurora shifted toward the 
south during the mght The percentage-occurrence in the northern sky decreased durmg 
the night, while the occurrences in the zemth and south mcreased No perceptible shift 
from east to west was found, though the occurrence m the east shows for latitude 73? 6 a 
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small decrease durmg the night At the southerly station no general movement durmg 
the night can be detected 


Table 84 — Percentage Occurrence Within the Five Sky-Segments 


Position 

Sky-seg- 

nients 

Local mean tune m horns 

18 


22 

23 

24 

1 

2 

3 

4 

5 

6 

75“! N 





“Incomplete” mghts 





169 5 E 














N 



86 

83 

75 

75 

62 

72 

69 

45 

44 


E 



94 

87 

82 

79 

68 

76 

84 

86 

78 


B 



32 

47 

45 

36 

36 

62 

66 

66 

44 


W 



76 

SI 

72 

73 

66 

80 

84 

65 

60 


z 



36 

49 

38 

40 

36 

36 

34 

40 

56 






“Complete 

' mghts 






N 

S8 

100 

82 

83 

95 

83 

71 

54 

62 

44 

50 


E 

75 

100 

SS 

8i 

100 

67 

76 

62 

85 

89 

100 


S 

0 

iS 

11 

56 

62 

28 

42 

64 

46 

56 

67 


W 

75 

100 

(>5 

Si 

90 

61 

71 

92 

69 

67 

83 


z 

12 

0 

i5 

56 

38 

33 

33 

31 

46 

44 

67 

73 0 N 





“Incomplete” mghts 





172 2 K 














N 



84 

67 

69 

76 

67 

69 

78 

36 

63 


E 



9i 

89 

90 

76 

73 

76 

74 

73 

67 





26 

14 

24 

34 

38 

31 

39 

45 

47 


W 



70 

75 

67 

77 

69 

86 

74 

73 

73 


z 



40 

44 

48 

46 

44 

38 

67 

64 

27 






“Complete 

” mghts 






N 

bO 

100 

92 

66 

90 

62 

73 

76 

90 

25 

67 


K 

bO 

100 

92 

78 

100 

77 

73 

62 

80 

75 

67 


B 

20 

57 

25 

11 

30 

46 

40 

62 

60 

25 

33 


W 

bO 

100 

92 

67 

70 

77 

73 

100 

80 

75 

60 


z 

20 

4.i 

42 

41 

40 

64 

47 

12 

60 

100 

33 

70 7 N 





“Incomplete” mghts 





1()2 4 E 














N 



89 

73 

83 

86 

94 

87 

92 

93 

100 


K 



82 

73 

90 

93 

81 

78 

80 

93 

83 


B 



7 

9 

17 

10 

3 

17 

12 

13 

8 


W 



75 

64 

83 

79 

76 

74 

76 

87 

75 


z 



11 

18 

17 

21 

19 

13 

20 

13 

17 


“Complete” nights 


N 

Si 

100 

86 

100 

85 

100 

100 

88 

89 

71 

83 


E 

Si 

100 

7b 

78 

90 

100 

87 

88 

84 

71 

67 


S 

17 

17 

5 

0 

5 

11 

4 

18 

11 

7 

8 


w 

Si 

100 

07 

67 

80 

89 

83 

82 

84 

64 

67 


z 

17 

i3 

10 

11 

10 

22 

30 

24 

32 

7 

17 


These conclusions are best seen from Table 85, showing the differences between the 
percentage-occurrence m north and south and those m east and west, as based on data for 
“complete” and “incomplete” mghts. 
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(e) Vanatxon of characteristics of arches — Table 86 contains the total number of 
arches observed at every bihourly interval from IS"* to 6^ with the mean altitudes and 
azimuths of summit and the correspondmg values for the two six-hour intervals 18*' 
to 24^ and O'* to O'* No importance can be attributed to the apparent variation of the 
number of arches durmg the night, because observations, as already stated, were taken 
less frequently before 22'* and, in latitude 70° 7, also for the interval 22'* to 24'* How- 
ever, the other characteristics of the arches show remarkable features The altitude of 
the summit mcreased at the two northerly locations constantly from 18'* to S'* so that 
at the most northerly location the arches on the average appeared m the southern sky 
after 2'* The mcrease was somewhat smaller on the second northerly than at the most 
northerly station, while at the southerly station there was, on the contrary, a small 


Table 85 — Differences in Percentage-Occurrence 


Position 

Local mean time m hours 



18 

20 

22 

24 

2 

4 

6 

18 

20 

22 

24 

2 

4 

6 

Lat 

Long 















north 

east 


















Difference, north minus south 



Difference, 

east minus west 


0 

76 1 

o 

159 5 

(88) 

(62) 

51 

31 

27 

7 

-4 


(0) 

20 

9 

2 

4 

26 

73 6 

172 2 

Knn 

(43) 

60 

48 

30 


14 

Kl 

(0) 

18 

26 

3 

0 

0 

70 7 

162 4 

(66) 

(83) 

82 

72 

92 

80 

84 

(0) 

(0) 

9 

8 

6 

2 

4 


decrease This result is in good agreement with the fact that the aurora, as a whole, 
appeared to shift durmg the mght toward the south at the two northerly locations, but 
that no such shift could be detected at the southerly It may also be noted that the 
altitude decreased from north to south for all time-mtervals except between 18'* and 20'* 
The azimuth of the summit changes in a remarkable way At aU locations it turned 
counter-clockwise durmg the night at the rate of approximately 1 degree per hour The 
fact that this systematic turmng was found at all three locations is a strong evidence that 
the feature was real and not due to errors of observation 


Table 86 — Altitudes and Azimuths of Summit of Arches Observed Between Stated Hours 


Position 

Local mean tune in hours 


Long 

east 

18- 

20 

20- 

22 

22- 

24 

0-2 

2-4 

4-6 

18- 

24 

0*6 

18- 

20 

20- 

22 

22- 

24 

0-2 

2-4 

4^6 

18— 

24 

0-6 

18- 

20 

20- 

22 

22- 

24 

0-2 

2-4 

4-6 

I 

0-6 

Number of arches 

Altitudes of summit 

Azimuths of summit 


0 

159 6 
172 2 
162 4 

16 

13 

19 

41 

42 
42 

73 

72 

18 

67 

70 

49 

52 

61 

38 

44 

26 

19 

130 

127 

79 

163 

157 

106 

0 

27 

38 

39 

0 

73 

54 

19 

0 

70 

70 

30 

o 

86 

76 

24 

o 

96 

83 

22 

0 

106 

89 

20 

o 

66 3 
61 5 
26 6 

0 

94 3 
81 4 
22 4 

o 

188 

203 

183 

0 

189 

189 

188 

o 

185 

184 

184 

o 

184 

186 

183 

0 

178 

181 

177 

0 

178 

178 

179 

0 

187 

188 
186 

o 

180 

183 

180 


C Stormer, m his report of 1913, draws especial attention to a case m which the 
mean directions to the end-pomts of an arch which were observed throughout the night 
turned counter-clockwise durmg the night ' Further confirmation of this phenomenon 
would be of great value 

(/) Periodicity of the aurora corresponding to the period of rotation of the Sun — It is 
well known that a brilliant aurora is frequently followed by another one about four 

» C Stormer Expedition, d'aurores boreales de 1913 Groof Publ , vol I, No 5, p 129, Oslo 1921 
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weeks later, corresponding to the period of one solar rotation Fritz found 27.68 days 
as the length of this period In order to determine whether our observations gave any 
mdication of a period about this length, the followmg procedure was adopted. In 
Table 71, showing the auroral character-numbers on clear nights, all days with character- 
number 20 or more were sought and named zero-days The character-number on the 
twenty-sixth day was, if present, entered on a form together with the number on the cor- 
responding zero day, when the twenty-sixth day had been cloudy, both were omitted 
In the same way a series of correspondmg zero-days and twenty-seventh days were 
found, and so on From these data corresponding values of the character-number on a 
number of zero-da 3 rs and twenty-sixth days, zero-days and twenty-seventh days, and so 
on, were computed The mean character-number on the zero-days would vary shghtly 
from group to group, because m many cases observations were available for only one of 
the days between the twenty-sixth and the thirtieth, and this variation was found to be 
too sTnall to have any appreciable influence on the result In the same way the days 
with character-number 9 or less were sought and correspondmg values for the character- 
number on the followmg twenty-sixth to thirtieth days foimd The result of this investi- 
gation IS represented in Table 87 and the smoothed means (a-|-26-l-c) / (4) m Figure 41. 


Table S,7— Auroral Chaarader-Number on the ^Sth to SOth Day after Days 
With Unusually Large or UnusuaUy Small Character^Nurnber 


Auroral character 
zero-day 

Character-number for zero-day and days followmg 

0 

26 

27 

28 

29 

30 

Strong 

Weak 

23 0 

4 0 

12 3 

7 7 

13 9 

7 2 

15 3 

6 8 

12 3 

7 2 

12 4 

8 8 


It IS seen that a strong display was followed by relatively strong displays in the whole 
mterval between the twenty-sixth and thirtieth days after, while a weak display was 
followed by a number of relatively weak displays, and that the strongest and weakest 
auroras m this interval occur about the twenty-eighth day However, the display was 
strong also on the twenty-seventh day, thus this study indicates a period of the aurora 
which IS somewhat shorter than 28 dajrs, perhaps 27 8 days. This result is m excellent 
agreement with the period of 27 7 days found by Fntz 

Attention may here be drawn to the results obtained by W. J. Peters and C C. 
Ennis* (see also Fig 41) regardmg a possible periodicity of earth-currents correspondmg 
to the period of rotation of the Sun These investigations found well-estabhshed evi- 
dence for a period of 27 days, which is almost 1 day shorter than the period here found 
for the aurora Whether this discrepancy is a real feature or results from msufl&cient 
data IS a question the answer to which must await the accumulation of more data 

SuMMAKT OB' THE HbSTTIjTS 

The results of the discussion of the auroral observations on the Maud Expedition 
m the years 1922-1926 may be briefly summanzed as follows 

The zone of maximum auroral frequency for the years 1922 to 1925 and m longitude 
160'' east of Greenwich was found to be approximately between latitudes 77® and 78° 
north Near this zone, m 75° north latitude, auroras were observed on 9 out of 10 clear 
mghts from October to March, but 6° to 7° to the south of the maximum zone, m 70°7 
north latitude, auroras were observed on less than 7 out of 10 clear mghts Farther 
south the aurora occurred more and more seldom m the southern sky Near the maxi- 

• Terr Mag , vol 31 (June 1926), pp. 67-70. 
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mum zone the movmg forms predominated, but farther south the quiet forms became 
predommant and m 70°7 north latitude the most frequent form of aurora was a low arch 
m the northern sky The average direction of the arches was foimd m all latitudes to be 
nearly perpendicular to the direction of the magnetic meridian, but the average altitude 
from the horizon to the summit of the arch decreased rapidly with decreasmg latitude 
The radiation-pomts of the coronas were foimd to be under and to the west of the mag- 
netic zenith. 



Near the maximum zone no systematic variation from month to month could be 
found m frequency durmg October to March, but m latitude 70°7 north the frequency 
showed a decided maximum around midwmter Evidence was found for all three 
wmters of the existence of a period in the intensity of auroral displays of between 27 5 
and 28 days, correspondmg approximately to the period of rotation of the Sim 

The frequency of the aurora varied during the mght and showed m all three TnA^n 
latitudes a maximum between 22’* and 2’*, but the range of the variation decreased with 
decreasmg latitude The variation was different for the different forms, the curtams 
showmg the midmght maximum very well developed, the arches and streamers less, while 
the frequency of the glows was greatest m the latest hours of the mght. The decrease 
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m the relative number of curtains with latitude aceoimts for the decrease m the range 
of the variation durmg the mght, which was found when going southward Close to 
the maximum zone the aurora moves southward durmg the night, but in latitude 70° 7 
north no such movement was detected In agreement with this it was found that near 
the maximum zone the mean altitude to the summit of arches increased during the night, 
but farther to the south it showed a tendency to decrease. The direction of the arches 
turned counter-clockwise durmg the night from 18'“ to 6*^; this turmng was apparently 
mdependent of the latitude and amoimts to about one degree an hour 

It would be of great mterest to compare a number of these results with corresponding 
ones from other regions, but such a comparison would go far beyond the scope of the 
present pubhcation 



Part VI— NARRATIVE OF THE EXPEDITION. 1918-1925 
By H U SvERDKUP 
Expedition op 1918-1921 

The “Maud Expedition” left Norway in July 1918 with a total personnel of ten 
men Captain Amundsen’s plan was to follow the Russian and Siberian coasts eastward 
to about 166° east longitude, to penetrate as far north as possible m this longitude, let 
his vessel, the Maud, which was especially built for this expedition, freeze in there, and 
then let the vessel be earned by the dnftmg ice across the Polar Sea until it was released 
from the gnp of the ice between Spitzbergen and Greenland, where the vast ice-masses 
from the Arctic are dnftmg slowly south to the Atlantic Ocean The maiTi object of the 
Expedition was to study the physical conditions of the Arctic Ocean, but along with the 
oceanographic work a number of other observations of mterest to geophysics were to be 
earned outj these mcluded, among others, meteorological, aerological, and magnetic 
observations Most of the observational work was mtrusted to the wnter, but Captam 
Amundsen hims elf planned to make the magnetic observations 

The magnetic mstruments (see pp 315 to 316) were supphed by the Department 
of Terrestrial Magnetism and consisted of theodohte-magnetometer 8 and dip circle 
205 The accessory eqmpment mcluded observmg-tents, a good assortment of tools 
and materials for repans, forms, computmg tables, books, complete instructions for the 
mampulation of the mstruments, and general dnections for the magnetic work This 
equipment arrived in Chnstiama at the begmnmg of June 1918 m perfect condition In 
addition to the above-mentioned instruments, the Expedition had also a land dip circle 
by Dover (No 164) and a photographic registermg dechnometer by Max Toepfer and 
Son In the driftmg ice it is not possible to use photographic registermg instruments, on 
account of the contmual movements of the ice, but the dechnometer was taken along for 
possible use m case the Expedition should be forced by circumstances to winter some- 
where on the coast. On account of the war, a stock of new photographic paper for this 
mstrument could not be obtamed and, therefore, an old stock procured in 1913 had to be 
used 

The equipment mcluded also three sextants, five theodohtes of different sizes, three 
chronometers, and fifteen watches, of which three were supphed by the Department of 
Terrestrial Magnetism 

The Maud left Vardo, Norway, July 18, 1918 Ice was met a few days after, but 
It did not form any considerable obstacle before Jugor Strait, which is the southern 
entrance to the Kara Sea, was reached The Strait was filled up with ice, and the Maud 
had to stay at the western entrance until August 17. Durmg this period two magnetic 
stations were occupied, one on Vaigach Island on the north side of the Strait, and the 
other at the small Russian tradmg-place Khabarowa on the south side The last- 
mentioned station IS the one which was occupied by Scott-Hansen on Fndtjof Nansen’s 
north-polar expedition in 1893. 

After going through Jugor Strait, the Maud met with heavy ice m the Kara Sea 
and was delayed so long that Dickson Island, north of the Yenisei River, was not reached 
until August 31 A supply of crude oil was take on board here, and durmg this work 
magnetic observations were earned out. As a steamer with supphes for the wireless 
station on Dickson Island was expected daily, copies of the magnetic observations were 
left there, to be sent to the Director of the Department of Terrestrial They 

were received January 2, 1919, and the results are published m Volume IV of the "Re- 
searches of the Department of Terrestnal Magnetism ” (The results are also mcluded 
m the tabulation m this report, see pp. 332 to 336.) 
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The Mavd left Dickson Island September 4, 1918, but agam encountered great ice- 
masses September 6, west of Nordenskiold Archipelago. The Mavd succeeded, however, 
m passing through the Archipelago, m rounding Cape Chelyuskm, the north pomt of the 
continent, and m proceeding about 25 miles farther east, but here the progress of the 
vessel was absolutely stopped by the ice September 13 There was no harbor, so the 
Maud had to anchor in an open bay about 200 meters from the shore-hne. New ice 
formed rapidly The Maud was frozen fast m a few days, and preparations for the winter 
had to be made. Although this would mean a prolongation of the Expedition for at least 
one year, it was generally greeted with enthusiasm, because a wintermg here would 
afford opportunity to carry out a number of mvestigations m a place hardly touched by 
former expeditions 

Captam Amundsen selected at once a place for a magnetic observatory close to the 
shore-lme, under a small hill. The wooden buildmg (see p 372) was started about 
September 20, and October 1 it was so far ready that the first observations were taken 
in it 

As stated above, it was Captam Amundsen’s mtention to make the magnetic obser- 
vations himself, but on September 30, when the magnetic observatory was ready for 
use, he had the misfortune to fall and break his right arm close to the shoulder The 
magnetic observations up to the end of November were made, therefore, by the writer, 
at which time Captam Amundsen was able to take over a part and, later, all of them 

It may be mentioned that systematic observations of the northern hghts were not 
earned out, because there was no regular night-watch. Every display of northern 
hghts between S’* and 22'> was, however, noted Only a few photographs of the aurora 
were taken, mostly as experiments, because it was necessary to save the plates for regions 
farther north It may also be mentioned that attempts were made to measure the 
potential gradient of the atmospheric-electnc field and the conductivity of the air, but 
the eqmpment secured during the war was not satisfactory, the mam reason bemg that 
satisfactory msulation could not be mamtamed. The atmosphenc-electric observa- 
tions, therefore, had to be given up for the years 1918 to 1921. 

Dunng Apnl and May 1919 a number of journeys with dog sledges were planned 
m order to explore the most northerly peninsula of the continent. Btanssen and Wistmg 
were to undertake the longest trips, and they therefore received, durmg February and 
March, instructions from the wnter m makmg magnetic observations with the dip circle 
Wistmg especially showed himself an able observer, and he was for that reason mtrusted 
with carrymg out the magnetic observations on the sledge-joumeys Hanssen and 
Wistmg were out on two sledge-journeys. On the first they were away 23 days, foUowmg 
the coast west and southward for about 150 statute moles and returning the same way 
On the second, they at first followed their old route, then crossed overland from the west 
to the east coast of the penmsula and came back on the twenty-sixth day after a round 
tnp of 352 statute males Wistmg had then observed at nme stations along the coast or 
inland, the average distance between the stations bemg about 45 males. The observations 
on the journey m April were made under very trymg conditions, as they had to be earned 
out m the open au at low temperatures, a snow-wall affordmg the only protection agamst 
the wind Unfortunately, the observations comprise only mchnation and total mtensity 
and not decimation, because neither observer was sufi&ciently famaHar with the necessary 
astronomical observations 

At the end of Apnl a party of four was sent to Crown Prmce Alexei Islands, lying 
40 males north of the Maud’s wmter-quarters. They observed the mclination at two 
stations wath dap cucle 154. 

Early m the spring of 1919 Captain Amimdsen resolved to send home by way of 
Dickson Island all observations obtamed durmg the first wmtering. He hoped that the 
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ice-eonditions would pernut him to begm the drift m 1919, and thought it would be best 
to let two men take the results of that year’s work to civihzation as soon as possible, 
mamly because the observations might be lost if the Maud were crushed m the ice For 
that reason, m the middle of August all the observations were packed in three packages 
and sewed up m oilcloth One of the packages, containing all original magnetic obser- 
vations and registrations, information necessary for the computations, maps, and 
sketches, was addressed to the Director of the Department of Terrestrial Magnetism. A 
notebook was kept on board in which all the magnetic observations had been copied 
The observations were condensed as much as possible m order that they nught all be 
entered m a small book of practically no weight which could easily be taken along in case 
the ship had to be abandoned. No copies were made of the registrations, and no attempt 
had been made to tabulate hourly values from them 

After a hard struggle agamst the ice, the Maud was able to leave the first winter- 
quarters September 12, 1919. The two men, Tessem and Khudsen, who had been 
selected to take back the observations, were left behind. They had built a house on 
shore, and were equipped with tent, sledge, five dogs, provisions and fuel for about one 
year, rifles, ammunition, maps of the coast, compasses, watch, and theodohte. They 
were instructed to start, if possible, for Dickson Island in the fall as soon as the ice 
was trustworthy, but if m their own judgment it was not advisable to go durmg the fall, 
then to wait until the next spnng. Between Cape Chelyuskin and Dickson Island, three 
caches with supphes of provisions and fuel had been laid out in 1915, and the greatest 
distance between any two caches was only 250 miles The plan seemed perfectly safe, 
and, in addition, both men were experienced in arctic travehng and were good hunters. 
However, they failed to reach Port Dickson A searching expedition, sent out by the 
Norwegian Government m 1920, brought no information as to their fate, but in 1922 a 
Russian Expedition found the body of Tessem At some distance from the place where 
the body was discovered, a cache was foimd, where Tessem had deposited his belongings 
and the packages which had been intrusted to him The cache had evidently been visited 
by wild ammals, because the packages and Tessem’s belongmgs were scattered all over 
a small mound and one package was torn to pieces. The package which had been 
addressed to the Director of the Department of Terrestrial Magnetism was, however, 
imdisturbed It was forwarded, together with other rehcs, to the Norwegian Govern- 
ment and was received by the Director of the Department of Terrestrial Magnetism 
through the Norwegian Minister m Washington, Mr H H. Bryn, March 31, 1923. 

It soon became apparent that it would not have been necessary to send Tessem and 
Enudsen home, because the Maud did not succeed m penetratmg the driftmg ice of the 
Polar Sea, as hoped In the vicinity of Cape Chelyuskm and across Nordenskaold Sea, 
the Maud met much more ice than earher expeditions have encoimtered m the same 
season, and on the east side of the New Siberian Islands there was only a narrow lead of 
open water between the heavy pack-ice and the coast. An attempt to penetrate to the 
north here soon had to be given up, and under these conditions nothing was left but to 
seek new wmter-quarters on the coast. Captam Amimdsen resolved to go to Chaim 
Bay, but when Ayon Island was reached, at the entrance of the bay, further progress was 
absolutely blocked by the ice. A strip of old ice 2 miles broad was found along the coast. 
The Maud was forced in some hundred yards among the old ice-floes, where she stayed 
perfectly safe durmg the whole wmter. 

When the Expedition came to Ayon Island, a number of natives of the Chukchi 
tribe were living there. These natives are remdeer nomads who spend the winters m the 
timbered inland, but the summers on the coast. It was soon noticed that they were so 
primitive that it would be of interest to learn as much as possible about their customs. 
For that reason, on Captain Amundsen’s suggestion, the writer went with the natives 
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when they left the coast and stayed among them for seven and one-half months until they 
came back to the coast the foUowmg sprmg Besides making notes of ethnological 
mterest, the writer earned out magnetic observations inland, usmg theodohte-magneto- 
meter 8 with tnpod, Dover dip circle 154, a small astronomical theodohte (Hildebrandt, 
Freiburg, 4474), and an observmg-tent The time before the departure was so short and 
so much had to be done to provide for the different observations which were to be taken on 
board durmg the wmter that no time was left for magnetic observations 

It was rather trymg to travel with the natives, because they moved so slowly They 
took two months to cover the 170 miles fiom the coast to the inland where they stayed 
durmg the wmter On the days when they were moving, most of the tnupi till noon was 
consumed in preparations, takmg down the tent, lashmg the sledges, and catchmg the 
remdeer, they were then able to cover 8 to 10 miles, but generally much less It often 
happened that, after spending hours and hours in gettmg ready, they stopped after the 
first mile 

In this season conditions were very unfavorable for observations The dayhght was 
short, and much bad weather made astronomical observations impossible Observa- 
tions were made, therefore, at only one station, but no astronomical observations could 
be secured From the end of December 1919 to the begmmng of March 1920 the natives 
hved m the same place, and magnetic observations were usually secured once a week, but 
the low temperature m the observmg-tent sometimes was a hmdrance The observations 
with the dip circle once had to be mterrupted because frost formed so rapidly on the 
agate bearings of the dip needle that the movement of the needle was not free a moment 
after it was placed on the agate planes 

At the end of March 1920 a number of natives were gomg to the yearly market at 
the Russian settlement Panteleika, close to the Kolyma River, to exchange their furs for 
tobacco and tea The distance was about 100 miles, and most of the natives did not 
travel with all their belongmgs, as they did when they moved with their remdeer herd, 
but used only their small personal sledges drawn by two remdeer, by means of which they 
were able to cover the distance m two to three days. The writer was anxious to go with 
them, partly m order to see the Russian settlement and partly m order to extend the 
magnetic observations as far west as possible, but it was difficult to transport the mstru- 
ments under the circumstances After some trouble a sledge with two deer was obtamed 
for the instruments, but it was necessary to leave the mstrument trunk-cases behmd to 
1 educe the weight The settlement was reached without mishap, and two sets of mag- 
netic observations were made there. 

On the way back the remdeer which weie pulling the sledge with the mstruments 
were worn out and on the verge of breakmg down A stop was made at a Chukchi tent 
halfway between Panteleika and the wmter-station to wait for faimhes who were coming 
with tents and all belongmgs to jom the group with which the writer had spent the wmtei 
The mterruption was utihzed for making magnetic and astronomical observations The 
Chukchi group already on the way back to the coast was rejoined by the end of April 
Two more stations were then occupied The conditions were at that time very favorable 
for observations, there was continuous dayhght and very often bnlhant sunshme durmg 
the day, the temperature m the tent rismg several degrees above the freezmg-pomt The 
wnter left the natives May 15, 1920, and, travehng by dog-sledge, reached the Mavd 
May 17. Magnetic and astronomical observations had been made at five stations at an 
average distance apart of about 50 miles A station on Ayon Island was occupied m 
the middle of June. 

Durmg the writer’s absence, Wistmg had made several observations with dip circle 
205 on the ice a short distance from the Maud. On December 1, 1919, Hanssen 
and Wistmg left the vessel with two dog-teams. Their instructions were to reach the 
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nearest wireless station either at Nome or Anadyr, to send information about the Expedi- 
tion, and to secure new eqmpment of different kinds to be sent to Nome, where Captam 
Amundsen had decided to call m July 1920 Among the telegrams which were to be sent 
was one to the Director of the Department of Terrestnal Magnetism m which Captain 
Amundsen asked for two pairs of mtensity-needles for dip circle 205, because one pair 
seemed to have been damaged m some way during the inevitably rough transportation 
on the sledge-joumeys at Cape Chelyuskm Wistmg was also mstructed to carry out 
on ting journey magnetic observations along the coast with dip circle 205 and to occupy 
stations at an average distance apart of about 50 miles Travel along the coast in mid- 
winter was extremely hard, and Wistmg had the same experience as the author, namely, 
conditions very unfavorable for carrymg out magnetic observations while travehng m 
thig season Wistmg and Hanssen reached Cape Deschnew (East Cape) at Bermg 
Strait early in February From here Hanssen proceeded alone to Anadyr, where, 
through the courtesy of the Russian officials and officials in the Umted States, he suc- 
ceeded m sending the telegrams, mcludmg the one to the Director of the Department of 
Terrestrial Magnetism, who received it March 29, 1920 In the meantime, Wistmg 
stayed with a trader hvmg m the native village of Kain-ge-skon at the south entrance to 
Bermg Strait At this pomt he made a number of magnetic observations m a snow-hut, 
which he built for that purpose Hanssen returned from Anadyr m the imddle of May, 
and together they covered the 700 noiles from Bermg Strait to the Maud m 28 days 
During the last 14 days travehng was very difficult, because the snow had melted on the 
land and they had to keep on solid sea-ice At the mouths of the numerous rivers the 
sea-ice was often covered with fresh water to a distance of several miles from the shoie, 
and they had to make great detours to avoid the water In some places it could not 
be avoided, and they were forced to walk miles m water almost knee-deep In spite of 
the short time and the hardships mcident to fast travehng, Wistmg carried out his 
instructions completely He observed at eleven stations along the coast, the average 
distance between them bemg about 60 miles, and he brought the instrument back m 
perfect condition However, his observations were, as before, restncted to mclmation 
and total mtensity 

The Maud left Ayon Island July 6 and anchored at Nome July 27, 1920 Here the 
Expedition learned that no news had been received m Norway of Tessem and Knudsen 
The copy of the magnetic observations for the wmter 1918 to 1919, together with all the 
oiigmal observations for the next wintei and copies of the astronomical and meteorological 
obseivations as far as they weie of importance for computations, was therefore sent to 
the Director of the Depaitment of Tenestnal Magnetism, who received them Septembei 
22, 1920. While at Nome, a package was received from the Department of Teirestrial 
Magnetism contammg two pairs of intensity-needles for dip circle 205, m compliance with 
Captam Amundsen’s wireless request from Anadyr 

After a short stay, the Maud agam left for the Arctic August 8, 1920, to make a third 
attempt to penetrate the large driftmg ice-fields of the north The attempt failed once 
more Even m Bermg Strait heavy ice was encoimtered and it was only with great 
difficulty that Cape Serdze Kamen, 70 miles west of the Strait, was reached Further 
progress was absolutely impossible, and accordmgly wmter-quarters for 1920 to 1921 were 
estabhshed at Cape Serdze Kamen In the last struggle agamst the ice the propeller was 
broken and the shaft was damaged. The followmg summer (1921) it was necessary to 
proceed to Seattle for repairs to the vessel 

Before departing from Nome, the personnel of the Expedition was reduced to four, 
four havmg left at Nome because the Expedition would last several years more than any- 
one thought when the start was made in 1918 This had, of course, an influence upon the 
scientific work, which also was hampered by the severe weather conditions during the 
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first part of the winter. The ice broke up close to the shore several tunes in October and 
November, and it was not until the end of November that the Maud was frozen fast At 
the end of November a snow-hut, where a few observations were made, was built on the 
shore north of the vessel. Captain Amundsen himself acted as cook and was for that 
reason prevented from observing. Durmg a severe 14-days’ snow-storm m the first part 
of December, the snow-hut was buned by the drifting snow and the roof was broken 
down Fortunately the instruments had been removed as soon as the storm started 
Durmg January 1921 a number of observations were made m an observing-tent, which 
was set up on a low mound close to the shore west of the Maud 

On January 31 the writer and Wistmg left the Maud with two dog-teams to follow 
the coast to Holy Cross Bay, thence if possible to Anadyr, and on the return to cross 
overland from Holy Cross to Kolutchin Bay The object was to make magnetic obser- 
vations and to collect information of ethnological mterest The mstrumental outfit con- 
sisted of dip circle 205, theodohte 4474, and two watches The coast followed has a very 
bad reputation among traders and natives on account of numerous bhzzards, the east 
and south coasts of Chukotsk Pemnsula are in this respect much worse than the north 
coast. 

The party was absent from the Maud 69 days and covered 1,200 miles, but on 
23 of the days could not proceed on account of bhzzards An attempt to cross overland 
from Holy Cross Bay to Kolutchin Bay failed The snow was so deep and soft that the 
daily travel was very small, and the party had to turn back owing to scarcity of dog-feed 
Durmg February and March magnetic observations were made at eleven stations, but 
on account of the bad weather astronomical observations could be secured at only a 
few of the stations 

After the return, the writer took a short trip to Pitlekai, a native village about 50 
miles west of the wmter-quarters, where A. E Nordenskiold had made magnetic obser- 
vations durmg the Vega’s wmtermg m 1878 to 1879 A wooden pole driven mto the ground 
had marked the place of his observations, but according to the natives nothmg was now 
left of this pole. An old woman, who remembered the Vega, however, indicated the 
approximate place where Nordenskiold’s ice-house had stood, and the tent was set up 
there and a senes of observations was made with dip circle 205. The magnetic obser- 
vations of this wmter were closed on Apnl 26, 1921, by simultaneous observations with 
magnetometer 8 and dip circle 205 at Cape Serdze Kamen 

The Maud left her wmter-quarters July 1, 1921, and reached Seattle August 31 
Since it was Captain Amundsen’s intention to start out agam in 1922 and try once more 
to get into the drifting ice, the Maud was overhauled m Seattle, and eqmpped a gain for a 
number of years. While these repairs were in progress the writer took the magnetometer 
and the two dip cncles to Washington, where they were compared with the standards 
of the Department of Terrestrial Magnetism He reported at Washington in the latter 
part of October 1921 and continued there until March 1922 

In April 1922 he returned to Seattle, takmg with him the same instruments which 
previously had been used by the Expedition. In addition, the Department of Terrestnal 
Magnetism had also provided mstruments for measuring atmospheric-electnc potential- 
gradient, consistmg of two electrometers, four lomum-collectors, collector-posts, wall- 
insulators, battenes, and accessories 

Expedition of 1922-1925 

The Maud left Seattle agam June 3, 1922, saihng for Nome, Alaska, where Captain 
Amundsen himself jomed the Expedition He mtended to leave the Maud agam at 
Point Barrow, Alaska, accompamed by the aviator, Lieut 0. Omdahl, m order to- 
attempt a flight m a Junker all-metal airplane across the Arctic Sea to Spitsbergen After 
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having landed the party and the airplane, the Maud was to proceed to the vicmity of 
Wrangell Island under the command of Oscar Wistmg, to be forced into the dnft-ice and, 
if possible, to be earned by the drifting ice-fields across the Arctic Sea to the region north 
of Spitzbergen The drift was expected to take from three to five years and the time 
was to be devoted to scientific observations of mterest to vanous branches of geophysics 
The program mcluded magnetic observations, as on the previous cruise, and, as a new 
addition, observations of the atmospheric-electric potential-gradient, both to be taken 
in cooperation with the Department of Terrestrial Magnetism of the Carnegie Institu- 
tion of Washington 

From Nome the Maud crossed to East Cape (Kam-ge-skon) on the Siberian side of 
Benng Strait, where dogs and fur clothing were taken on board Durmg the brief stay a 
magnetic station was occupied close to the station of 1920 and 1921 (see p 370) The 
Maud then returned to Alaska and remamed for two weeks at Deermg, Kotzebue Sound, 
the season bemg not far enough advanced for proceedmg to Pomt Barrow Opportunity 
was taken to carry out magnetic observations The results of these and of the observa- 
tions at East Cape were mailed to the Director of the Department of Terrestrial Magnet- 
ism m July 1922 

While at Deermg, Captam Amundsen decided not to take the Maud to Pomt Bar- 
row, because this place, on account of the ice-conditions, probably could not be reached 
before the middle of August, thus leaving Captam Wistmg too short a part of the “open 
season” for penetratmg the dnft-ice The Junker airplane, therefore, was transferred 
to a tradmg-schooner bound for Pomt Barrow and on July 28 Captam Amundsen and 
Lieutenant Omdahl went on board this vessel at Pomt Hope, Alaska On the same date 
the Maud proceeded toward the dnft-ice 

The party on board the Maud consisted of eight men Oscar Wistmg, captain, H U 
Sverdrup, m charge of scientific work, G Olonkin, chief engmeer, F Malmgren, assistant 
scientist, K Hansen, mate, S Syvertsen, second engmeer, 0 Dahl, aviator, and Kakot, 
Siberian native, cabin-boy Durmg the drift every man on board took part in the 
scientific work, which was greatly facihtated through Captam Wistmg’s mterest and 
appreciation 

The ice was met at a short distance from Pomt Hope, but Captam Wistmg succeeded 
in penetratmg to the vicmity of Herald Island, where the Maud was closed m by the 
ice August 8, 1922, in latitude 71® 16' north and longitude 184° 54' east We did not 
succeed m driftmg across the Polar Sea, but on August 9, 1924, after two years, were 
released from the dnft-ice in latitude 76° 16' north and longitude 143° 12' east, north 
of the New Siberian Islands 

Our zig-zag drift was determmed by frequent astronomical observations, the position 
bemg observed on 297 days durmg the period August 3, 1922, to August 8, 1924 The 
magnetic work began August 5, 1922, with observations of the mcbnation and the total 
mtensity taken on the ice without any shelter Durmg August and September several 
stations were occupied on the ice under the open sky, but unfortunately the number of 
observations m September was small, because the writer was ill for a short period and 
because the others were too busy with preparations for the wmter to take part m the 
scientific work 

The buildmg of an observatory of ice, primarily for magnetic and atmosphenc- 
electnc observations, was begun October 2 and was completed October 9 It was 
built of ice-blocks about 18 inches thick, cemented together with water, and was covered 
with a roof of hght canvas. At the entrance a frame for the door was frozen fast and a 
wooden door was fastened to the frame Copper or brass nails were used for all fasten- 
ings. Inside the ice-house a tnpod, the legs of which were buried 6 inches in the ice, 
was placed for use dunng the magnetic observations. 
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Arrangements for observations of the atmosphenc-electnc potential-gradient were 
made m tl^ northeast comer of the house Through the northwest comer three lead- 
covered cables connected to resistance-thermometers, which were buned m the ice 30 
feet from the observatory, were brought m and connected to a switch This comer also 
was arranged for measurements of day and mght sky-radiation It was ascertamed that 
no parts of the permanent arrangements had any magnetic effect. The mstmments for 
measuring ice-temperatures and radiation, however, were magnetic, for which reason the 
measurements could never be taken simultaneously with the magnetic observations, 
ihe ice-house was at a distance of 60 meters from the ship, beyond the mfluence of the 
magnetic non masses on board 

The canvas roof and the ice-walls of the house let so much hght through that no 
aitmcial illumination was needed as long as the dayhght prevailed, but electnc hght, 
supplied by current from storage-batteries on board the ship, was nevertheless installed 
at once No magnetic effect of lamps and leads could be detected 

The difficulties which were caused by the movements of the ice and the precautionary 
measures taken to overcome them have been descnbed m the discussion of methods of 
observation 

From the end of October the magnetic observations were carried out as routine work 
Captain Wistmg observed the inchnation and the total mtensity with the dip circle 
regularly twice a week, while Malmgren observed the decimation with the magnetometer 
simultaneously with the writer takmg astronomical observations for position and azimuth 
of mark The writer occasionally observed the horizontal mtensity with the magnetom- 
eter at a few stations, simultaneously with observations of mchnation and total mtensity 
by Captain Wistmg, and also took a few of the other observations 

In November the conditions m the ice-house were improved by mstalhng a non- 
magnetic “stove,” partly to lessen the discomfort of the observer and partly to reduce 
the formation of frost on eye-pieces, vermers, pivots, and bearings The “stove” was 
a copper case inside of which a Primus stove was kept bummg. It was placed m a comer 
of the house after it had been ascertamed that no effect on the magnets could be detected 
even when brought close to the instruments The stove proved to be of great advantage, 
primarily because the air m the ice-house was kept dry ’ 

The atmosphenc-electnc work was begun October 14, 1922, and the daily observa- 
tions of the potential, which were taken at about 10 local mean (L M T ) were 
intrusted to G Olonkm, who had received the necessary instructions Our program 
included ako observations of the potential gradient through 24 hours m order to deter- 
imne the diurnal variation Olonkm, Malmgren, and the writer took these observations, 
dividing the 24 hours among them During the winter of 1922 to 1923, complete 24-hour 
series weie secured on 18 days, but m several cases the attempted senes had to be dis- 
continued either because the wind-velocity became great enough to whirl the snow, cover- 
ing the ice, up m the am, thus disturbmg the conditions, or because the msulation could 
not be mamtamed on account of fog When the ice began meltmg m June the dampness 
of the air became so great that it was impossible to mamtam a satisfactory msulation 
For this reason no atmosphenc-electnc observations were earned out m the summer 
months Durmg the winter, observations had been taken simultaneously m the ice 
house and at a field station, situated on smooth ice, m order to determme the factor by 
means of which the potentials observed m the ice-house could be reduced to volts per 
meter. 

Our immediate surroundmgs remamed unchanged durmg the entire first winter, 
makmg it possible to follow the program which had been decided upon, without any 
breaks for more than six months, but m June 1923 our observatory gradually melted 
until on June 27 it broke down An observer’s tent was erected on the ice July 3 for 
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use during magnetic observations Captam Wistmg made the tent spacious and con- 
vement by omittmg the central inside pole, usmg instead four long outside poles, lashed 
together 3 1 meters above the ground, and hoistmg the top of the tent up under the point 
where the poles were lashed together 

From the middle of June until the end of the first week of July it became imprac- 
ticable to observe the dechnation after the adopted method, because the snow covermg 
the ice was meltmg so rapidly that the astrononucal theodohte could not be kept level 
durmg the observations The astronomical observations, therefore, had to be taken on 
board and observations of the dechnation were earned out on the ice, usmg the compass 
of the dip circle In July the hard surface of the ice was exposed and it became possible 
to return to the old method, but even then the meltmg made levehng diflficult The 
number of observations was reduced on account of prevaihng fog. The great humidity 
of the air threatened to cause damage to the dip needles by rustmg The needles had 
to be handled very carefully and had to be wiped and dried after each observation 

Durmg the first three months of the drift we had been earned rapidly to the west, 
but m November and December 1922 we remamed m practically the same position, 
which IS evident from the accumulation of the magnetic stations m latitude 73° 15' 
noith and longitude 174° east (Fig. 9) From January to September 1923 we drifted 
mamly toward west-northwest, descnbmg many circuits, and September 8 were m a 
favorable position, apparently on the pomt of crossing the dnft-route of the Jeannette, 
1879 to 1881, which until then we had paralleled on the southern side (Fig 7) We 
hoped to cross this route, pass on the northern side of De Long Islands, and be earned 
across the Arctic Sea m a higher latitude than that reached by the Fram durmg Fridtjof 
Nansen’s famous drift of 1893 to 1896. 

We were, however, bitterly disappomted Prevaihng northerly wmds cained us 100 
miles to the south, and the wmter of 1923 to 1924, from November to April was spent 
m latitude 75 '3 north and longitude 158° east, which is agam evident from the large ac- 
cumulation of the magnetic stations m that region (Fig 10) 

In the summer of 1923 we lost one of our comrades, S Syvertsen, who died July 
10 from mflammation of the bram His body was buried m sailor’s fashion, being lowered 
between the ice-floes 

Durmg the summer the aviator, O. Dahl, had constructed a recordmg electrometer, 
which proved to be a highly valuable addition to our scientific equipment, because by 
means of this mstrument we could obtam continuous records of the atmospheric-electric 
potential The 24-hourly eye-observations had given such mterestmg results that we 
wanted to mcrease the amount of data as fai as possible However, as theie weie so 
few observeis, we could not mcrease the numbei of 24-hom series without abbieviatmg 
other parts of our program, for which reason a recordmg instrument would be vexy desii- 
able The writei, therefore, asked Dahl to attempt the construction of a lecoidmg 
quadrant-electrometer. The mstrument itself, which lecorded the potential accoidmg 
to the same prmciple as the Benndorf electrometer, presented no difficulties other than 
those encountered when a perfect electrostatic msulation was to be msured Amber is 
generally used for insulation, but we had no supply of^mber The difficulty was finally 
overcome by the sacrifice of an amber pipe-stem 

The recordmg electrometer was completed m September 1923, but several mmoi 
difficulties had still to be overcome, so it was not put into successful operation before 
October 1923. It was placed m an unheated room on deck, where it gave very satisfac- 
tory records until the begmnmg of May 1924, when the great dampness of the an* again 
unpaired the msulation. The mstrument was attended to by the writer, while frequent 
eye-observations on smooth ice were taken by Olonkm in order to determme the reduc- 
tion-factor 
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^®Sinmng of the second winter, end of September 1923, a new lee-house was 
built, but as provision for measurements of radiation and registrations of the atmosphenc- 
unw potential had been made on board, no arrangements for these observation were 
now necessary m the ice-house The leads from the ice-thermometers, wM hS been 
urie m a new place, were taken mto the house as durmg the previous wmter The 

October 28 the ice-floe m which the Maud had been lying sohdly frozen fast foi 13 monthcs 

to Zl™ tte ichou^e toppearef we^°S 

but the loss was not serious, because a spare set was at hand. A few davs later the 
movement of the ice was repeated with still more violence and the Maud was subjected 
to a crucial test, which she stood splendidly She was not caught in the jam, but Vted 
out, because the ice could not get a hold on her round hull 

On account of the unsettled conditions which followed, we decided to refram from 
buildmg a new ice-house, and to make the magnetic observations in the tent which 

nS ^ ^ The ice-thermometer could be read 

observations were the only ones for which a shelter 
^ required, and for these the tent was entirely satisfactory m its new and 

more convement form Durmg the winter the ice actually broke close to the shin 

board, but no serious mterruptions of the 
u occi^d On two occasions cracks opened so rapidly that the tent 
. d not be brought to safety and it undertook mdependent drift-expeditions the 
floes on both sides of the crack being displaced relatively to each other ^ On the last 
occasion we thought that the tent was lost The ice broke on Thursday aftemoo^ May 
8, and the tent rapidly disappeared between hummocks and pressure-ndges Searching 

Saturday On the foUowmg Sunday, Mr^ 
Hansen, the ^te, and the writer took a walk, followmg a lane covered with young ice 
on which walking was easy, and gomg in the direction opposite to the one in which 
the tent last had been seen Our surpnse was great when we came across it at a distance 
of about 2 miles from the ship 

In May and June only a few magnetic observations were made, because the ice was in 
such rapid moton and our immediate surroundmgs subject to such frequent changes that 
we had opportunity only occasionally to place the tent on a sohd floe In July the con- 
(litious foi ma^etic work were still more unfavorable, the Maud bemg carried back and 
oith by rapid tidal cm rents in the shaUow water north of the New Siberian Islands, where 
the me had been piled up in fantastic pressure-ndges, remnants of which were grounded 
m 10 fathoms of water and between which the broken summer-ice was gnnding and 
jamming Fortunately, the small spaces of open water, charactenstic of this season 
lett the me so much freedom that no violent pressures occurred, but m the fall or m the 
wmter tms region would have been extremely dangerous even to a ship like the Maud 

In July 1924 it was possible to make a few magnetic observations under the open skv 
on large ice-floes ^ 


On August 9, 1924, the Maud was so close to the edge of the drift-ice that we could 
work our way out and proceed under the vessel’s own power after havmg been carried 
by the me foi two years. On February 17, 1924, Captain Wistmg had received a wire- 
less message from Captam Amundsen, requestmg him to try to get out of the dnft-ice 
and retmn through Bermg Strait When released from the me, we were near to the 
place where the Fram was closed in durmg 1893 and had we remamed we would probably 
have repeated the drift of that vessel, spendmg three or perhaps four additional years 
m the dnft-ice It is doubtful whether the mcrease of the scientific results would have 
been proportional to this long penod and the mevitable mental stram Captam Wistmg 
howevei, had to follow Captain Amundsen’s instructions and return through Bermg Strait^ 
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After an. unsuccessful attempt to get around the eastern side of the New Siberian 
Islands, we had to turn around and follow the western side of these islands to the Siberian 
mainland After passmg Laptew Strait, separatmg the New Siberian Islands from 
the mainland, we found ice lymg close to the coast, but, after numerous delays and with 
considerable difficulty, we reached the bay off the Kolyma River August 28 Here every 
attempt to make progress was definitely stopped. No leads could be found, either close 
to the coast or at greater distances from shore, and, after a week of futile attempts, 
wmter-quarters of comparative safety were sought close to Four Pillar Island of the Bear 
Island group We did not succeed, however, m gettmg closer than 5 miles to this small 
island, and on this account our position remained very much exposed We were afraid 
that the ice might break and the Maud might be earned off the coast, but fortunately 
only a few short displacements occurred m September and October 

From October 20, 1924, until the begmmng of July 1925 our surroundmgs remamed 
so undisturbed that the conditions for magnetic work were practically the same as on 
sohd ground. Therefore, at the end of November we installed our photographic record- 
mg dechnometer m a hght-tight case within a tent and thus obtained registrations of the 
magnetic declination for a penod of almost 6 months, endmg m the middle of May, 
when the meltmg of the ice threw the instrument out of level The ordinary magnetic 
observations presented no particular difficulties They were begun and ended with 
mtercompansons between the magnetometer and the dip circle 

The atmosphenc-electnc potential was again recorded by means of the electro- 
meter made by Dahl and the reduction-factor determmed by eye-observations, which 
were made on smooth ice at a sufficient distance from the ship. 

The ice broke around the Maud July 13, 1925, and progress toward Bermg Strait 
was resumed We were now all longmg to get out of the ice, because another wmter on 
the coast would be very trymg and would not add materially to the value of our scientific 
work The three weeks from July 13 to August 6, durmg which we were foremg our 
way through the ice or impatiently awaitmg a change in the wind to scatter the ice, 
therefore, were filled with anxiety, hopes, and disappomtments Finally, on August 6 
we saw the last ice-floes disappear m the fog behmd us and for the first tune m more 
than three years we were saihng in open water. Our party now consisted of six men, 
our cabm-boy, Kakot, having left us on his native coast m Siberia, and all had to be 
sailors, every hand bemg needed for maneuvermg the ship Previously every one had 
taken part m the scientific work Lack of lubneatmg oil caused a delay on the Siberian 
side of Bermg Strait. Our cruise in the Arctic was ended when the Maud was lymg peace- 
fully anchored off Nome on August 22, 1926 

In concludmg this narrative the writer wishes to take opportumty to thank his 
comrades for their unfailmg mterest and enthusiastic cooperation, which made possible 
the accomplishment of the results represented m the precedmg reports 
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